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FRANK L. NASON. 6615 

NINETY-FIRST DAY. 

Empiee Building, 
71 Broadway, New York City, 

Wednesday, October 8, 1913. 
Before Special Examiner John Arthur Brown. 

Present on behalf of the United States, Mr. Dickinson 
and Mr. Colton. 

Present on behalf of the Defendants, Mr. Lindabury, Mr. 
Severance, Me. Bolling and Mr. Eeed ; also, on behalf of the 
Great Northern Iron Ore Interests, Mr. Chester W. Cut- 
hell. 



FEANK L. NASON, 

the witness under examination at the taking of the adjourn- 
ment, resumed the stand. 

DIEECT EXAMINATION (Continued) 

By Mr. Eeed: 

Q. You had given us an estimate of the total economic iron 
ores, as you call them, in these three districts in the Adiron- 
dack region, Mr. Nason. I wish you would state approxi- 
mately what percentage of the iron-bearing district is in- 
cluded in the deposits, or sub-districts, that you have in 
consider ation in making your estimate ? 

A. That is in the Adirondack region? 

Q. Yes. 

A. Just roughly I should say that this territory covers 
about ten per cent, of the entire ore-bearing gneisses of the 
Adirondack region. 

Q. And from your knowledge of the geology of the Adi- 
rondacks, do you think it probable or otherwise that further 
developments of economic iron ores will be made? 

A. I have no reason to doubt that at all. Whether they 
would prove productive in the same ratio as these districts, 
I could not say. 
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Q. Of course not. Now, I want to ask you a little more 
about the basis on which you make your Adirondack esti- 
mates. I wish that you would tell us, first, about how many 
separate deposits enter into the estimate which you gave 
us yesterday. 

A. You mean separate mines? 

Q. Yes ; put it that way. 

A. Perhaps I had better say mine belts. I think that 
would answer the question a little more iatelligently or com- 
prehensively than it would otherwise. Six. 

Q. With what degree of certainty can the contents of these 
deposits in the Adirondacks be measured ? "Will you describe 
the manner in which the ores lie, the outcrops that appear, 
and the depth to which the veins have been measured and 
tested? 

A. These magnetic iron ore bodies belong to the class that 
is known as lenticular deposits. The long axes of these lenses 
pitch under ground on a plane that dips from the horizon. 
You can judge something of the size of these lenses by the 
size of the outcrop on the surface; that is the relation of 
these three axes of the lenses to each other is so well worked 
out that one can make a very close estimate of what any one 
lens will produce. 

Q. What length of outcrop do you find in these ore bodies? 

A. At Lyon Mountain I think the outcrop is about four 
miles in length and the thickness there wojild vary from 
three feet up to over 100 feet. 

Q. That is, at the outcrop. 

A. At the outcrop. 

Q. And how deep have the workings gone ; what length of 
shaft? 

A. I think that Lyon Mountain goes down to 1,400 feet; 
it may be deeper than that now. 

Q. Are there other outcrops of a similar length in this 
Adirondack region? 

A. In the Adirondack region one outcrop, to my certain 
knowledge, is about 9,000 feet long. 

Q. How deep are some of the workings in these lenses of 
ore in the different Adirondack "districts? 
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A. I have to give that between perpendiculars. One I 
know of is 2,000 feet from the outcrop to the known end. 

Mr. Dickinson : Does the witness mean that from a level 
equal to the outcrop down to where the end is it is 2,000 feet? 

The Witness : I am reckoning this on the horizontal ; that 
is, the outcrop is, we will say, at one point, and then, verti- 
cally over the end would be the other length; but the actual 
length would -be longer, according to the degree of departure 
from the horizontal. It would be in the relation of a hypothe- 
nuse to one side of a triangle. 

By Mk. Eeed: 

Q. In other words you are giving the — 

A. I am giving the horizontal distance. 

Q. While the shaft is the hypothenuse? 

A. The slope of the ore body would be just exactly, as a 
matter of illustration, the hypothenuse; so that would be 
longer that either side of the triangle. 

Q. Now give us this horizontal distance in the different 
workings you are familiar with. 

A. This is about 2,000 feet in the outcrop, vertically above 
the end. 

Q. Have any other tests been applied in order to deter- 
mine the length or extent of those lenses of ore? 

A. Several different tests in my personal experience. 
We wanted to prospect ahead of the working place, and we 
have taken dips and strikes and pitches — these are all tech- 
nical terms in a way — and then calculated where the ore body 
ought to be, and then put drill holes down and caught the ore. 

Q. You caught the ore in the location in which you prophe- 
sied you would find it? 

A. Yes; we have done that on several different occasions. 

Q. Now, what distance from the outcrop have those dia- 
mond drillings been put in? 

A. One drill hole is horizontal 3,500 feet from the out- 
crop; I do not remember just the depth, but they cut 22 feet 
of ore. 

Q. From your experience of that kind can you make any 
general statement as to the continuity of those veins or 
lenses of ore in that district? 
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A. In general terms and in very broad terms the expec- 
tation of the end of one of those ore deposits would be de- 
termined by the extent of the formation in which those ores 
occurred. 

Q. Can you make it a little more definite than that? 

A. Yes; we will say that ore is found in a magnetic ore- 
bearing gneiss ; in that we have found the outcrop of the iron 
ore. Now, in general terms there is nothing in our experi- 
ence that would forbid us to expect that that iron ore lens 
would reach just as far as the magnetic ore-bearing gneisses 
reached. 

Q. In particular cases how far do those gneisses reach! 

A. Why, in dropping that extreme generality and coming 
right down to particulars, there is one place I know of where 
the ontcrop is continuously exposed for over 4,000 feet, near- 
ly 5,000 feet. At one end of that mining operations have 
been carried down for 2,500 feet on the slope. About the 
other end of that, and also at right angles to the outcrop, a 
series of workings and drill holes have proven that the ore 
body existed 3,600 feet west of the north and Pouth outcrop. 

Q. Now, I want to ask you a word as to the products of 
concentration of these ores. Are they being concentrated at 
more than one place? 

A. Yes, they are to my certain knowledge. 

Q. Do those ores in their natural state carry phosphorus 
beyond the Bessemer limit? 

A. Some of them do and some do not. 

Q. In the case of those ores which do carry phosphorus 
in excess of the ratio to the iron which is considered the 
Bessemer hmit, how about the products of concentration, both 
Bessemer and non-Bessemer? 

A. The phosphorus is very largely eliminated in the 
process of concentration, and the question of reducing the 
phosphorus to the Bessemer limit would be just simply a mat- 
ter of grinding, crushing and treating with magnetic separa- 
tors. 

Q. Take particular cases of concentrating plants of which 
you have personal knowledge ; are their concentrates Besse- 
mer or non-Bessemer, as a general thing? 
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A. Some of them are Bessemer grades. 

Q. Is it possible for the others to produce Bessemer con- 
centrates from the Adirondack ores on which they are work- 
ing, by further grinding 1 

A. Yes. 

Q. Let us come down to the New Jersey district, with 
which you say you are familiar. I do not know whether I 
asked you yesterday how long those New Jersey mines had 
been operated? 

A. Why, records seem to indicate that 1760 was the first, 
or about that time, that they were first operated, but of course 
on a very small scale. 

Q. Have they been operated fairly continuously since 
that time? 

A. Since 1890 I think they have been operated almost 
continuously. Of course they have closed down for a few 
months or sometimes a year or so at times. 

Q. I do not know whether I asked you in how many differ- 
ent locations those New Jersey ores were being used in fur- 
naces. 

A. I can tell you by positive knowledge where they are 
used, and whether they are used in other places or not I can- 
not tell. 

Q. Tell us those of which you have positive knowledge. 

A. One is at Wharton's Furnace, at Wharton, New Jer- 
sey ; another is at Oxford Furnace. 

Mr. Dickinson: Where is that? 

The Witness : That is near Washington, New Jersey ; and 
then a furnace which is not in operation is at Eiegelsville, 
Pennsylvania; and one at Phillipsburg. 

By Mb. Eeed: 

Q. Is that in operation at Phillipsburg? 

A. I am not sure whether it is now. I am very sure that 
the Eiegelsville furnace is not in operation. And then a fur- 
nace as Catasauqua, Pennsylvania. 

Q. That is near AUentown ? 

A. Yes. 

Q. What tonnage of economic available ore do you esti- 
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mate that there is contained in the New Jersey deposits of 
which you have been speaking? 

A. Well, from 2,000 feet up I should put it at something 
like 130,000,000 tons. 

Q. Does some of that ore require concentration? 

A. The larger part of it requires concentration, 

Q. Some of it does not? 

A. Some of it does not require concentration. 

Q. Now, reducing that estimate to terms of what we might 
call furnace ore, that is, the material which either in its 
natural state or after concentration is suitable for furnace 
use, what tonnage can be relied on to be produced from these 
New Jersey deposits ? 

A. I should say in round numbers about 40,000,000 tons 
or upwards of 60 per cent, grade. 

Q. Of that 130,000,000 tons, how many million tons are 
what we call shipping ore? That is, ore available for furnace 
use in its natural state ? 

A. About 30,000,000 tons, I should say. 

Q. From the remaining 100,000,000 tons, what tonnage of 
concentrates running 60 per cent, or over in iron can be 
counted upon? 

A. 40,000,000 tons. 

Q. So that if I have followed you there are 70,000,000 tons 
of what we might call furnace ore, which could be obtained 
from the New Jersey deposits above the 2,000 foot level? 

A. That is correct. 

Q. These deposits extend over into New York, do they 
not? 

A. Into southeastern New York, yes. 

Q. What counties of southeastern New York? 

A. Orange County and — I do not know that I can tell you. 
It is just across the line of the Hudson Eiver from West 
Point ; in Dutchess County, I think it is, where two or three 
mines have been operated. 

Q. Do these deposits extend into Dutchess County? 

A. I think so. I would not want to be sure about the 
counties. 

Q. Well, Poughkeepsie is in Dutchess County. 
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A. It is in the neighborhood of the Brewster mines in 
New York. 

Q. Is there any in Putnam County, New York? 

A. I think so ; I do not recall that. If I could see the loca- 
tion on the map, I could tell at once. 

Q. It is near Brewster, is it? 

A. Yes, in that vicinity. 

Q. Are there any mines being operated in that neighbor- 
hood? 

A. I think not ; no. 

Q. Have any mines been operated there in the past? 

A. Yes, sir. 

Q. What tonnage of ore above the 2,000 foot level do you 
estimate there is contained in this southeastern New York 
district? 

A. I am not as familiar with that — ^with the southeastern 
New York district, as I am with the New Jersey, but from 
fairly careful study I should add 60,000,000 tons at least to 
the 130,000,000. 

Q. That is all crude ore? 

A. Crude ore. 

Q. And would that be concentrated? 

A. A great deal of it would be concentrated. 

Q. At about the same ratio? 

A. At about the same ratio. 

Q. How many tons of shipping ore might we expect from 
that 60,000,000; that is, ore which is available for furnace 
use in its natural state ? 

A. I could not tell you that. I know two mines that are 
shipping ore — run of mine — ^now. 

Q. Mines that are operating to-day? 

A. Mines that are operating to-day. 

Q. At what location? 

A. Or at least within a few weeks I have known of their 
being operated. That is the Sterling Lake mines and the 
Forest of Dean mines. 

Q. And where are those mines ? 

A. The Forest of Dean is close to the Hudson Eiver, and 
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the sterling Lake mine is close to the New Jersey line, near 
Greenwood Lake. 

Q. I want to ask you about these ores that are brought 
from the very low levels in the New Jersey mines, about 
which you testified yesterday. I think you told us that one 
mine was down 7,500 feet. 

A. Yes. 

Q. About what iron content do you find in the ores that 
come from that level? I mean in this particular New Jersey 
mine. 

A. I could not give you the exact figures from that mine ; 
that is, the exact percentage of iron, but it does not run lower 
than 55 metallic iron. 

Q. Does it run much over 55 ? 

A. I do not think it does. 

Q. Is it a Bessemer or a non-Bessemer ore 1 

A. It is non-Bessemer ore. 

Q. And has it been found commercially profitable ? 

A. I suppose so. They have been operating the mines at 
that depth on a slope. 

Q. About these New Jersey mines, as a general thing have 
they been running full in recent years ? 

A. Why, since my first connection with the state survey 
they never have run below 250,000 tons a year, and they have 
run close to 600,000 tons a year output ; that is, the total out- 
put. 

Me. Dickinson : Is that New Jersey! 
The Witness : New Jersey alone. 
Mr. Heed : That is New Jersey alone. 

By Mr. Eebd: 

Q. I neglected to ask you the tonnage of ore that is an- 
nually produced from these different New York mines. Can 
you give us the Adirondack region first ? 

A. I could not give you the total tonnage of the output 
of the Adirondack region. I know it is in excess of 600,000 
tons. 

Q. How much do the Witherbee-Sherman Company's 
properties produce up at Lake Champlain? 
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A. In the one year that I was specially familiar with them 
I think they had an output of over 600,000 tons. 

Q. In an exhibit previously put in evidence by the Gov- 
ernment in this case I find that in the year 1911 — this in page 
2575 of your Volume 12 — I find that in the year 1911 New 
York produced 1,028,194 tons of magnetite. Prom what dis- 
tricts is magnetite produced in New York? 

Mr. Colton : Will you excuse me just a moment, Mr. Keed ? 
Are not those shipments for 1911 marketed tonnages for 1911, 
instead of production ? 

Me. Reed : I think you are right, Mr. Colton ; yes. 

Me. Colton : There would not be a very great difference, 
but there would be some difference. 

Me. Reed : I will give the 1910 figures afterwards. Instead 
of saying there was produced, say there was marketed of 
New York ores in 1911 that quantity — 1,028,194 tons. 

By Me. Reed: 

Q. Now, from what districts are the New York magnetites 
produced? 

A. From the northern New York, and then from the Mine- 
ville district. 

Q. That is all in the Adirondack region, is it? 

A. I do not know whether the western belt — that is, repre- 
sented by the Benson mines — shipped any in that year or not. 

Q. But even if it did, it is all in the Adirondack district? 

A. Yes, all in the Adirondack district. 

Q. Now, I find that in this same exhibit, including brown 
ore, the production of magnetite in 1910 in the State of New 
York was 1,222,471 tons. Where is brown ore produced in 
New York? 

A. I would not want to state too positively about that, be- 
cause they have not especially interested me, but I know 
that southeastern New York has at one time and another pro- 
duced a good deal of what is known as brown hematite ore. 

Q. I notice that in 1910 this exhibit states that 64,738 tons 
of hematite were produced. 

Me. Colton: Will you give me the page, Mr. Reed? 

Me. Reed: Page 2,574. 
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By Mr. Eeed: 

Q. (Continuing) Whereabouts in New York State does 
hematite ore come from? 

A. That is the red hematite ? 

Q. It is mined in what district? 

A. That is the red hematite you are referring to, is it 
not; not the brown? 

Q. This exhibit does not state what kind of hematite, but 
I assume it is red hematite, because brown ore is included 
with magnetite in these figures. 

A. Yes. Eed hematites are produced in two localities in 
New York, and widely separated in geological age. One is 
the hematite mines near Antwerp, New York ; that is in north- 
western New York; and the other is in the Clinton iron ore 
formation, that stretches south of the Great Lakes region and 
runs east and west. 

Q. I neglected to ask you, Mr. Nason, what corporations 
or individuals are interested in these New Jersey ores. Will 
you give us the names of some of the owners of operating 
mines? 

A. The Thomas Iron Company; the Empire Steel & Iron 
Company; the Wharton Steel Company, I think it is, or 
Wharton Steel & Iron Company, I do not know which; and 
the Ringwood Company. 

Q. How about the Chester" Iron Company? Has it any — 

A. (Interposing) The Chester Iron Company has mines. 
I do not think they are operating now. 

Q. How about the Hewitt estate? 

A. That is the Eingwood mine. 

CEOSS-EXAMINATION 
By Mr. Dickinson : 

Q. Professor Nason, did you make the map to which you 
referred yesterday, lying there before you? 

A. I did not, no. 

Q. What scale is it made to ? 

A. I can not tell the exact scale. It is given on there. 

Q. Look on the map, please, and see what the scale is. 

A. Here it is (indicating). 
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Q. What do you mean by "here?" Please explain so that 
it will show on the record. 

A. I am talking about this map. The scale is ten miles 
in four-tenths of an inch. It is rather an awkward scale — 
four-tenths of an inch is equal to ten miles. 

Q. Is there any statement on there showing that? 

A. It is just the scale of miles, and then these figures are 
given. Ten miles on this map equal to four-tenths of an inch. 

Q. That is Exhibit No. 106? 

A. Defendants' Exhibit No. 106, yes. 

Q. Did you have anything to do with making that, at 
all? 

A. I did not, no. 

Q. You do not know anthing about its accuracy? 

A. YeSj I do know something about its accuracy. 

Q. If you did not make it and had nothing to do with mak- 
ing it, that is just a general opinion you have, is it not? 

A. No, it is not a general opinion. 

Q. It is not a general opinion? 

A. No, sir ; I know the distance from the New York State 
line to the Delaware Eiver and from the New York State 
line to the Hudson Eiver. I know about those distances, and 
I know that those distances correspond very closely with 
what this map shows. 

Q. Is it based upon that knowledge that you have stated 
that you say the map is correct? 

A. It is based upon personal knowledge that I state the 
map is approximately correct. 

Q. I mean personal knowledge of the facts you have just 
stated? Is it upon that you say the map is correct? 

A. Yes, it is. 

Me. Ebed : You do not want to leave it in that way, do you, 
Judge ? He has testified the map shows the correct location of 
these ore-bearing rocks. 

Mr. Dickinson : Counsel can re-examine the witness if he 
wants to, but I object to counsel making statements of that 
kind. 
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By Mr. Dickinson: 

Q. Do you want to make any explanation of your last an- 
swer? 

A. No further than this, that I have been over that belt, 
from the Delaware Eiver to the Hudson Eivei , repeatedly, 
and have helped to make the geological maps that are pub- 
lished in the New Jersey survey, and to the best of my knowl- 
edge and belief, the distance from the Hudson River to the 
Delaware Eiver in a straight line is about 70 miles. 

Mb. Eeed: You were not asked particularly about that, 
Professor Nason. The question applied to the whole map, in- 
cluding New York as well as New Jersey. 

By Me. Dickinson : 

Q. I am asking now as to the entire map. How far you 
can say, of your own knowledge, not having made the map and 
not having had anything to do with making the map, that the 
map is correct. I want you to say why you say it is correct, 
if you say it is. I just want to know the basis of your state- 
ments ; that is all. 

A. The map, so far as it shows the magnetic iron ore belt 
in New Jersey from the Delaware Eiver to the Hudson Eiver, 
is correct. In the Adirondack region I have been around the 
mountains and through the mountains a good many times. 
While I have never made any accurate survey of that section, 
I know that that map is essentially correct. 

Q. Just from going around and through the mountains, 
without any survey, you assert that you know that map to 
be correct? Is that right or not? 

A. I said, "particular survey." I did not engage in any 
map making in tlie Adirondack region at all. 

Q. Can you tell, from going through a country from time 
to time, without making any surveys and measurements 
yourself, whether or not a map of that country is substan- 
tially correct? 

A. The Delaware & Hudson Eailroad parallels the Adiron- 
dack region from its southern point near Whitehall, New 
York, clear through to Plattsburg, and when I ride on that 
train from Whitehall, New York, I do not have to make a 
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particular survey to know that I have traveled a certain num- 
ber of miles. I can just look at the railway time table and 
see that. When I drive from Port Henry, New York, west 
through the Adirondack mountains, and notice from time to 
time that I am in iron-bearing rocks, and I know the distance 
from my livery bill, and measuring across the map, that the 
distance is about so many miles 

Q. This map purports to show, does it not, the iron-bear- 
ing regions there? 

A. It does. 

Q. Is it from that kind of information, derived just as 
you have explained, that you are enabled to say that this map 
is correct in respect of its showing of the ore-bearing regions 
in that part of the country? 

A. I would like to understand that question thoroughly. 

(By request, the stenographer repeated the question.) 

A. I carried geological maps with me that were made by 
the United States Grovernment, and when I have driven from 
one place to another, or when I ride on a railway train from 
one place to another, when I have studied the maps that have 
been made of the Adirondack region by the United States 
Grovernment, and checked up from my own observations, I 
conclude that I am pretty nearly correct, so far as area is 
concerned. 

Q. When did you first see this map? 

A. I think it was yesterday. 

Q. Did you check this map by any of these geological 
maps? 

A. I did not. 

Q. Well, now, is there any other source of information or 
basis of information other than you have given which enables 
you to state that that map is correct? If so, please give it. 
I want to know the foundation for your statement. 

A. The full foundation for my statement is more or less 
familiarity with these regions for twenty-five years. 

Q. Now, is that all that you have to say, or do you want 
to say anything more, to justify your statement that you 
have found this map to be correct? 

A. I do not say that this map is absolutely correct. 
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Q. Or to say that it is substantially correct? 

A. I have no hesitancy in saying that this map is sub- 
stantially correct. 

Q. As based upon the information 

A. Based upon personal observation, studies of other 
maps made by the United States Grovermnent, maps that have 
been made by individuals and corporations, and by travels 
through the Adirondack region, and with maps in my pocket, 
and with maps continually consulted, to find out where I was, 
and how far I had traveled, this area is not far out of the 
way. 

Q. And you have not compared this with any of those 
maps? 

A. Not directly compared it; not inch by inch. 

Q. Have you compared it at all? Have you laid this map 
down and compared it, since you first saw it, with any of these 
maps? 

A. I have compared it with my knowledge of that region, 
and I say that, compared with that knowledge, this map is 
essentially correct. 

Q. The question is. Professor Nason, whether or not. you 
have actually compared this map with any of the other maps 
to which you have referred. If so, please state when you 
did it. 

A. Do you mean, have I taken this map, and taken the 
United States Government maps and laid them down side by 
side and compared them in that way? Is that what you 
mean? 

Q. I do not mean necessarily that you laid them down side 
by side, but I mean in the fair acceptation of the term have 
you actually compared this map with other maps, having this 
map with the other maps when you made the comparison? If 
so, when did you do it? 

A. I should answer the question by saying that essentially 
I have compared this map with other maps. 

Q. What do you mean by "essentially"? 

A. I mean "essentially" that I have the map of the Adi- 
rondack mining region very thoroughly in mind. I did not 
get that from a survey, but I got it from other maps that I 
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considered authentic, and when I looked over this map I com- 
pared the general area of this map with my knowledge that 
I have gained from personal experience and from other maps, 
and I should say it is an essential comparison. 

Q. When you say you have essentially made a compari- 
son you do not mean that you have compared this map with 
others, having the maps together at the time of making the 
comparison, but you have compared this map with the knowl- 
edge that you carried in your mind of other maps; is that 
correct or not? If not, please state what is correct. 

A. I do not know whether that is correct. 

Q. Then please state how you made this comparison, if 
you say you made it. 

A. I have told you how I made that comparison. I 
wanted to get at the exact meaning of your question. You 
asked me if I had compared this map with other maps of that 
region. If you ask me if I put the map of the Adirondack 
region side by side with this map and compared it inch by 
inch, I tell you I did not. I will restate that I have studied 
the maps of the Adirondack region repeatedly and have trav- 
eled through that region repeatedly with these maps right in 
my pocket, the actual maps, until I got a pretty fair idea of 
the geology of that region, and then I compared this map 
with my general knowledge. of it, and it seems to check out 
very closely. 

Q. Let me see if I have got you right. You have compared 
this map with the knowledge that you carry in your mind, 
derived from other maps, is that correct? 

A. That would be approximately correct. 

Q . And that is the only kind of comparison that you have 
made? 

A. It is the only comparison I have ever made with this 
map. 

Q. What is the longest distance east and west, as shown 
on this map, of the iron-bearing region as indicated here in 
dark lines in the Adirondack region? 

A. I cannot tell you offhand. 

Q. What is the greatest distance from north to south? 

A. I cannot tell you offhand. 
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Q. What is the average distance from east to west? 

A. I cannot tell you offhand. 

Q. "What is the average distance from north to south ? ' 

A. I cannot tell you offhand. 

Q. There is a portion of this that is designated by parallel 
lines, and a portion of it designated by lines running both 
ways, making squares. Does that indicate any difference in 
the character of the ore? 

A. I would like to see that map before I answer that 
question. 

Q. You remember the map, don't you? 

A. I remember something about it. I know there are two 
kinds of rocks two distinct classes of rocks in the Adirondack 
region, one of which is known as gabbro, and the other known 
as magnetic iron-bearing gneisses, and the magnetic gneisses 
are largely in excess of the gabbros. 

Q. Can you say, without looking at the map, what distance 
would be indicated by the character of the lines that I have 
described to you? 

A. There is roughly a pear-shaped area in there that is 
darker than the rest, which reaches back from Lake Champlain 
and swells out in a kind of round ball. Those are what are 
known as gabbros. 

Q. Is all that region ore-bearing? 

A. The gabbros have iron ores ia them, but I have not 
classed them with the ores of which I have been speaking. 

Q. What portion of this map which is designated by those 
lines outside of the gabbro district do you include in your 
estimate? 

A. What portion? 

Q. Yes; in your estimate of the ores in the Adirondack 
region ? 

A. I have given those by districts, and I have also stated 
that the area that had been pretty fairly explored and worked 
was about ten per cent, of the entire region, that is, the iron- 
bearing region. 

Q. Did you attribute anything in your estimate beyond 
ten per cent.? 

A. I beg your pardon. 
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Q. I say did your estimate include anything beyond the 
ten per cent, region that you spoke of ? 

A. Ten per cent, of the area. 

Q. Did it include any beyond the ten per cent, of area? 

A. No, it did not. 

Q. Coming down to New York, what portion of the terri- 
tory included in this map as ore bearing have you yourself 
made exploration in, if any, in the State of New York? 

A. In the State of New York; I cannot give you the 
counties, but I can give you the names of the mines. 

Q. That you yourself made explorations in? 

A. Yes. 

Q. What are the names? 

A. One was the Theal or Croton; another is the Tillie 
Foster mine. 

Q. When were those explorations made by you? 

A. Well the Tillie Foster I was acquainted with twenty 
years ago, and the Theal mine or Croton mine, that was done 
four or five years ago, I cannot tell you exactly. 

Q. Is that all the personal experience in the way of ex- 
ploration that you have had in the State of New York? I 
mean, of these ores that cross over from New Jersey? 

A. No. 

Q. What else have you had? 

A. I am speaking now of the detailed, careful study that 
I have made. I have been over that region repeatedly. 

Q. I am trying to get, Professor, in this region near the 
Hudson; you understand I am talking about that region! 

A. That is right. 

Q. In what proportion of the ore-bearing territory in that 
country have you yourself personally made explorations, and 
state the character of those explorations and when you made 
them. 

A. I want to put in one other mine, because that is in 
southeastern New York. That is the Sterling Lake mine. The 
Sterling Lake mine and the Theal mine and the Tillie Foster 
mine were mines that I examined especially and was paid for 
the examination, with the idea of suggesting methods of ex- 
ploration, for the purpose of estimating the tonnage, and the 
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value of it, so tliat tliat would be a very mucli more careful 
examination than the rest of the explorations m southeastern 
New York. While I was connected -with the Geological Sur- 
vey of New Jersey — that belt in southeastern New York is con- 
tinuous, or an uninterrupted continuation of the New Jersey, 
and as a geologist in New Jersey I wanted to get all the in- 
formation I could, and I followed that belt from New Jersey 
over into New York State. 

Q. What explorations did you make ia the way of seeing 
drills or entries or shafts either under your personal observa- 
tion or that you did yourself? 

A. I made no diamond drUl explorations except one, and 
that was twenty years ago at the Tillie Foster. 

Q. How much of this ore have you attributed to that region 
in the southeastern part of New York? 

A. Well, about 60,000,000 tons. 

Q. How much of that territory did you actually examine? 

A. I have been over that entire area from the New Jersey 
line as far east as the Theal or Croton mine near Brewster, 
New York. 

Q. How many places did you have access personally to 
where the ore was either being tested by diamond drills or 
being operated? 

A. Three. 

Q. Now, one was the Sterliag Lake? 

A. One was the Sterling Lake. 

Q. And I forget the other two. 

A. The Tillie Poster. 

Q. The Theal? 

A. Or Croton mines. 

Q. What was the extent of the operation of each of these 
mines? Please name them in order. 

A. The Sterling Lake, I do not remember the- output. They 
were in operation then, but I do not remember the daily out- 
put or the yearly output. The Tillie Foster, I do not remem- 
ber the daily output at the time they were operating, and the 
Theal mine or Croton mine was not being operated at the 
time I was there. 
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Q. "What proportion did those represent of that entire 
territory? 

A. Oh that would be a pretty hard question to answer. 
From the New Jersey border clear through to the Hudson 
Eiver there are a dozen or more different mine openings that 
have been operated at one time or another. Then there are 
several from the Hudson Eiver over to the Theal mine. 

Q. But I am asking you now with respect to these three 
mines that you say you yourself examined; what proportion 
was that of the whole ore-bearing district that you have esti- 
mated in New York as being capable of producing this 60,- 
000,000 tons? 

A. Why, I could not give you the proportion covered by 
the companies who own these mines, nor the actual area of 
the workings — outcrops. 

Q. You have estimated the entire area, have you not, 
though, to a certain depth? 

A. I have. 

Q. Upon the assumption that it will be uniform? 

A. Yes. 

Q. These New Jersey ores you say have been shipped 
since sometime in 1700? 

A. Yes. 

Q. And the Adirondack ores have been shipped and used 
how long? 

A. That I could not tell. Probably they were operated 
almost as soon as — 

Q. (Interposing) The Eevolution, I understood you to 
say. 

A. Yes, the Eevolutionary War, more or less. 

Q. How long have you known this territory and the gen- 
eral character of the ores there, and their extent, to which you 
have testified here? 

A. Why, purely as a professional geologist, I have known 
those ores since 1890. In a very careful valuation that I made 
of property in the Adirondacks, these estimates that I have 
given you here were made in 1910. 

Q. In 1910? 

A. Yes. 
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Q. And you have known about these ores as early as 1890? 

A. As early as 1890. Since 1907 I have acted in a consult- 
ing capacity for one company up there, more or less. 

Q. Well, in 1890 did you know the general extent and 
character of these ores? 

A. Oh, yes. 

Q. It was a matter of common knowledge, was it, to scien- 
tific men? 

A. Yes; it was a little more than a matter of common 
knowledge. 

Q. Yes, and generally known to people who are posted in 
the iron business? 

A. Yes, sir. 

Q. Now, your estimates, I believe, cover all the New York 
ore-bearing regions, do they not? 

Mr. Reed: He has testified, in answer to your own ques- 
tion, that they only include ten per cent, in the Adirondacks. 
Mb. Dickinson : Well, strike that out. 

By Me. Dickinson: 

Q. Your knowledge as a geologist covers generally, does 
it, the whole New York region? 

A. Generally, yes. 

Q. And New Jersey? 

A. And New Jersey. 

Q. And Pennsylvania? 

A. No, sir. 

Q. Not Pennsylvania? 

A. No, sir. 

Q. Have you given any estimates on Pennsylvania at all? 

A. I have not. 

Q. Do you know approximately what was the production of 
ore in the State of New Jersey for the year 1905? 

A. I do not. 

Q. Do you know approximately what was the production 
of iron ore in the State of New York for the same year? 

A. I do not. 

Q. Were they not very small — 

A. (Interposing) I could not tell you. 
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Q. (Continuing) Wait a moment. I had not quite fin- 
ished — in percentage, as compared with the production for 
that year of the Lake Superior ores ? 

A. I could not tell you anything about that. 

Q. Have you no information or knowledge which would 
enable you to give approximate figures on that? 

A. No, sir. 

Q. Have you any idea at all in your mind of the difference 
between the output of the Lake Superior region and the State 
of New York or the State of New Jersey for the year 1905 ? 

A. No, sir. 

Q. Have you in your mind any knowledge or information 
which would enable you to make any statement or estimate 
of the comparative production of iron ore in New York and 
New Jersey with the total production of the Lake Superior 
iron ore for any year subsequent to 1905? 

A. No, sir. 

Q. Do you know whether or not since 1905 in any year, the 
amount of iron ore produced either by New York or New 
Jersey has been as much as one-twentieth of the iron ore 
produced for that same year by the Lake Superior region? 

A. These figures — statistics from year to year of iron ore 
production, I never try to carry in my mind at all. They are 
matters of record, and if I need them I refer to them. 

Q. I am not asking you now as to particular figures. 

A. I understood you were asking for 1905. 

Q. That is, not to carry them in your mind ; but I am now 
asking your general knowledge and information as to the com- 
parative amounts of the output and the effect of the output 
of these several regions upon the whole iron industry for 
those years. Have you any information or knowledge which 
gives you an approximate idea of the comparative or relative 
importance of these two states as compared with the Lake 
Superior region? 

A. I think "importance" is a rather ambiguous term. 

Q. I will try to make it clear. 

Mb. Reed: Let him finish. 

The WiTiifEss : There are so many elements that enter into 
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a question of that kind that it is very difficult to answer off- 
hand and give a concise, sharp answer, and have it mean the 
exact truth. 

By Mr. Dickinson : 

Q. Well, I am not asking you now for a concise, sharp 
answer. 

A. I understood that when you asked me about the pro- 
duction for 1905. 

Q. I am not asking you now about 1905. 

A. But you did. 

Q. TVe have passed from that. 

A. Yes. 

Q. And now I am asking you if from your general know- 
ledge you know the relative importance, approximately, from 
the standpoint of production of iron ore, of either of these 
states as compared with the Lake Superior region for any 
year from 1905 down to 1912? 

A. When you say "importance," do you mean tonnages? 

Q. Yes, I mean tonnages. 

A. "Why it goes without saying that the Lake Superior 
district has produced a far larger tonnage than any of these 
eastern mines have produced. 

Q. Have these eastern mines, from the year 1905, down 
to the year 1912, increased their output in the same propor- 
tion, approximately— not actually— that the Lake Superior 
region has increased its output ? 

A. Since 1905, or since 1891, I have had nothing specially 
to do with the output of iron ores of New Jersey, in general. 
It is just simply a matter of statistics. I look them through 
once in a while, as a matter of curiosity, or as I may need 

them, but in New York State in one district from 1900 

sometime about that— up to 1910, I do know that in one place 
the production has been— well, I should say pretty nearly 
quintupled. 

Q. You know some places where it has not quintupled, 
do you not, in the time you spoke of during which you spoke 
of its quintupling? 

A. It has not increased in the same relative proportion 
but the output is larger. 
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Q. You say you have in mind some particular places. Take 
tlie entire State of New York : Has tliat increased its output 
materially and constantly from year to year from 1905 to 
1912? 

A. That is a matter of statistics. If I wanted that I 
should refer to a book; but I do not carry those figures in 
my mind. 

Q. And you could not say whether or not it has materially 
increased or not, to take the whole State! 

A. If you want my impression, I should say that it had 
materially increased. 

Q. Would you say that it had increased from 1905 down 
to 1912, as much as 100 per cent. ? 

A. You are asking me about definite figures again. 

Q. Approximately 100 per cent. 1 

A. I would not want to say. 

Q. Do you know whether or not the Lake Superior output 
in that time has increased in a greater ratio than has in- 
creased the output from the State of New York or the State 
of New Jersey? 

A. I have not any 

Mb. Reed : Excuse me, Judge ; your own exhibits show the 
output has decreased. 

Me. Dickinson : I object, when I am asking a question on 
cross examination for the purpose of testing the witness, to 
counsel making statements. 

Me. Colton : Which are not correct. It is just the reverse. 

Me. Reed: If there is any doubt about it, I call attention 
to page 2583 of your Volume XII, showing 33,000,000 tons 
in 1905 and 32,000,000 in 1911. I knew that you did not want 
to mislead the witness. Judge. 

Me. Colton : He said 1912, I think. 

Me. Reed : I did not understand the Judge to say that. 

Me. Dickinson: Certainly; from 1905 to 1912. Certainly 
I said that. 

Me. Reed : I had not heard 1912 mentioned. 

(By request of Mr. Dickinson, the stenographer repeated 
the preceding question referred to, as follows:) 
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' ' Q. Would you say that it liad increased from 1905 down 
to 1912 as much as 100 per cent?" 

Me. Dickinson: I think if you will examine the exhibits, 
you will find out that you are mistaken. 

Me. Eebd : Have you any exhibits showing the production 
for 1912? 

Me. Dickinson: Yes. 

Me. Reed : Did you offer it in evidence? 

Me. Colton : It has not been offered yet. 

Me. Eeed: I cannot examine exhibits you have not yet 
offered in evidence. 

Me. Dickinson : But you spoke of our exhibits. 

Me. Reed : Yes. 

Me. Dickinson: I do not think this interruption tends to 
clarify the testimony of the witness or to facilitate the pro- 
gress of the case. 

Me. Reed : I knew you did not want to mislead the witness, 
Judge ; that is all. 

Me. Dickinson: I had made no statement. The witness 
was making a statement. I had made no reference to any 
exhibit. 

(At the request of Mr. Dickinson the stenographer re- 
peated the last question, as follows:) 

" Q. Do you know whether or not the Lake Superior output 
in that time has increased in a greater ratio than has in- 
creased the output from the State of New York or the State 
of New Jersey?" 

The "Witness : My answer is that I know practically noth- 
ing about the Lake Superior region or the Lake region at all. 

By aIe. Dickinson: 

Q. Professor Nason, do you not know, as a matter of fact, 
that the amount of ore annually produced since 1905 down 
to 1912 from New York and New Jersey, taken together, con- 
stitutes a very small percentage of all the ore produced in 
the United States for those several years? 

A. Yes; I do know that. I was not talking about that. 
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My testimony, as I understood, was as to the ores that were 
available here in these eastern states now. 

Q. Do you not know that the Lake Superior ores consti- 
tute, in point of production, from 75 to 80 per cent, of the ores 
used annually in the United States? 

A. Those are matters of statistics. I could not say off- 
hand. 

Q. I am just asking whether you know anything about it 
one way or the other. 

A. I know that the Lake ores are relatively very much 
greater in production than the eastern seaboard ores. 

Q. Do you not know that the Lake ores have been, since 
1901, the basis mainly of the steel industry of the United 
States down to 1912? 

A. I would not want to say that as a matter of positive 
knowledge, but as a matter of understanding, why, yes, I 
should not have any hesitancy in saying that. 

Q. You spoke, I believe, of published tables which do give 
these figures. There are such published tables, are there? 

A. What figures? 

Q. The figures of the amount of ore produced by various 
states in the various ores. 

A. Yes. 

Q. Are you acquainted with the tables that are published 
in Washington under the title of "Production of Iron Ore, 
Pig Iron and Steel in 1912, by Ernest F. Burchard"? 

A. Oh, I have seen them from time to time. 

Q. Are those tables regarded and accepted as reliable as 
statistical tables? 

A. I never checked them up, and have no means of check- 
ing them up. 

Q. I did not ask you that, Professor. 

A. You asked me if they were reliable. 

Q. No; I ask if they are received and regarded as re- 
liable? 

A. They are by me. I would not want to state concerning 
anyone else. 

Q. They are by you, as a scientist? 

A. Yes. 
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Me. Dickinson : "We produce a pamphlet entitled "Depart- 
ment of the Interior, U. S. Greological Survey, George Otis 
Smith, Director. The Production of Iron Ore, Pig Iron, and 
Steel in 1912. By Ernest F. Burchard. Advance Chapter 
from Mineral Eesources of the United States Calendar Year 
1912. Washington, Government Printing OiEce, 1913," and 
offer in evidence from said pamphlet the following: 

The tables appearing on pages 7 and 8 and giving the 
' ' Rank of States in mined and in marketed production of iron 
ore, 1911 and 1912," together with introductory remarks on 
page 6 beginning with "Production of Iron Ore by States" 
and ending with the words "the percentage of increase or 
decrease in the various States." 

The tables appearing on pages 10 and 11 of said pamphlet 
and showing the iron ore mined in the United States in 
1911 and 1912 by States and varieties, and also by districts 
and varieties, together with the introductory and explanatory 
words beginning on page 9 with the words "Production of 
Iron Ore by Varieties by States and Mining Districts" 
through the words on page 11, "The brown-ore mines near 
Russellville, Ala., and in west-central Tennessee are not in- 
cluded in either district. ' ' 

The table on page 18 of said pamphlet entitled "Apparent 
consumption of iron ore in the United States, 1889-1912, in 
long tons," together with the introductory and explanatory 
words on page 17, beginning with the words "Apparent An- 
nual Iron-Ore Consumption" and ending with the words "less 
the exports gives the apparent consumption. ' ' 

Also the tables on pages 19 and 20 of said pamphlet en- 
titled "Production of iron ore (quantity mined) in the Lake 
Superior region, 1911-1912, by ranges, in long tons," to- 
gether with the introductory and explanatory words begin- 
ning on page 18, "Iron-Ore Industry in the Lake Superior 
District," down through the final figures of the table on page 
20, "580,351,032." 

Also the tables on pages 24, 25, 26 and 27, showing the 
imports and exports of ore for various years, together with 
the introductory and explanatory remarks beginning on page 
24 with the word "Imports" and ending on page 27 with the 



FRANK L. NASON. 6641 

■words "Of this quantity, 12,691 tons were sent to foreign 
ports." 

Me. Eeed: We object to this first on the ground that only 
a part of this pamphlet is offered instead of the pamphlet as 
a whole ; second, that it appears to be a self-serving statement 
published by the complainant in this case after the institu- 
tion of these proceedings. 

(The portions of the pamphlet referred to were thereupon 
marked "Government Exhibit (Nason) No. 439, October 8, 
1913," and will be found in the volume of exhibits.) 

By Mk. Dickinson : 

Q. You appear as an expert in this case, employed by the 
defendant, do you? 

A. I rather object to the term expert. I am supposed to 
have considerable knowledge of the magnetic iron ore re- 
sources of New Jersey and southeastern New York and in the 
Adirondack region, and it is in that capacity that I have been 
employed. 

Me. EhcKiNSON : We will not insist upon the expert feature 
of it. 

Mb. Eebd : Is that all. Judge 1 
Mr. Dickinson: Yes. 

By Me. Eeed : 

Q. Have you any interest in the United States Steel Cor- 
poration 1 

A. In what way. 

Q. As a stockholder? 

A. Yes, I have. 

Q. To a considerable amount? 

A. Not a very great amount. 

Q. How long have you had it? 

A. As I have saved up from time to time I have put it 
in; the first stock I acquired I think was in 1903 or 1904. I 
would just as soon tell you the extent of my holdings ; they 
are one hundred shares of preferred. 

Q. Have you any agreement with the Corporation to pay 
you any specified amount for your time that you have spent 
in testifying here? 
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A. Nothing was said to me about it and I never said any- 
thing about it. 

Q. Have you any regular retainer from the Steel Cor- 
poration to serve it in any capacity? 

A. I have not, and I never have had. 

Q. You were simply notified that we desired your testi- 
mony? 

A. Yes. 

Q. And you came in response to that request? 

A. Yes. 

Q. I want to ask you whether any of the ores included in 
that district which is shaded in Exhibit 106, in the Adiron- 
dack region, are included in your estimate ? 

A. In this particular area shaded of titaniferous mag- 
netite, no. 

Q. You have not included any tonnage in this estimate! 

A. I have not iacluded any tonnage in this estimate. 

Q. Have you included any of the Clinton ores which lie in 
the western part of New York? 

A. I have not. 

Q. Have you included any varieties of ore other than those 
which are now being mined? 

A. Nothing except magnetites. 

Q. And marketed? 

A. Nothing except magnetites. 

Q. Where do those magnetites lie? 

A. These magnetites he in the Adirondack region, in 
southeastern New York and in New Jersey. 

Q. And those are the magnetites that are now being mar- 
keted? 

A. They are the magnetites that are now being marketed. 

Q. As a matter of fact, Mr. Nason, these titaniferous ores 
of the Adirondacks are being worked to some extent now, are 
they? 

A. I do not know how extensively they are being worked. 

Q. Developments are in progress at least? 

A. Oh, yes ; they have been for a great many years, quite 
a number of years. 
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' Q. The Clinton ores of whicli you spoke are being worked 
in spots, are they not? 
A. Yes. 

Q. But you have not included any of those at all? 
A. None of those at all. 

By Me. Dickinson : 

Q. You have stated that while you have not had any spe- 
cific agreement, you understand that you were employed in 
this matter and expected compensation? 

A. I was called as a witness and expect to be paid the 
same as any other professional man. 

By Me. Eeed : 

Q. You did not think we were going to ask you to give up 
all this time from your regular work, and bear the expense of 
coming here and staying in New York, and not recompense 
you for that, did you? 

A. I did not. 



CHAELES AUSTIN BUCK 

was called as a witness on behalf of the defendants, and be- 
ing first duly sworn, testified as follows : 

DIEECT EXAMINATION 

By Me. Eeed : 

Q. Where do you live ? 

A. In South Bethlehem, Pennsylvania. 

Q. What is your occupation? 

A. I have been a steel manufacturer; I am a chemist by 
profession, and metallurgist. 

Q. How long have you been in the steel business ? 

A. Twenty-six years. 

Q. Where did you start? 

A. At South Bethlehem, with the Bethlehem Steel Com- 
pany. It was then the Bethlehem Iron Company. 

Q. Have you been with the Bethlehem Iron Company and 
its successor the Bethlehem Steel Company, for the last 26 
years ? 
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A. I have been with the Bethlehem Iron Company and 
the Bethlehem Steel Company ever since I came out of col- 
lege, since I have gone to work. 

Q. Wliat is your present position in the company, the 
Bethlehem Steel Company? 

A. Vice-president, one of its vice-presidents. 

Q. What- other position have you occupied? 

A. Chemist, metallurgist, assistant chemist, general super- 
intendent, and now vice-president. 

Q. You have had experience in blast furnace operations 
also, have you not? 

A. I have been superintendent of blast furnaces, too, I beg 
your pardon. 

Q. You still have general charge of blast furnace opera- 
tions of the Bethlehem Steel Company? 

A. In a general way, and the policies. 

Q. Are you familiar with the sources from which that 
corporation secures its iron ores? 

A. I am familiar with the sources of the ore during that 
period. 

Q. For the whole of the 26 years ? 

A. The whole of the 26 years, yes. 

Q. You, yourself, as chemist for them have analyzed some 
of those ores ? 

A.' I have analyzed a great many of them, yes. 

Q. And watched their use and values in the furnace? 

A. I have studied their use and their relative values in 
blast furnaces. 

Q. From what sources does the Bethlehem Steel Com- 
pany at the present time obtain its ore supply? 

A. It. controls its own ore supply from Cuba, primarily; 
that is, probably its largest tonnage of ore comes from there. 
There is an equal tonnage of ore that is derived from 
Sweden, and there is a small percentage of ore that comes 
from the Lakes, and another large percentage of ore comes 
from the Adirondacks and New Jersey. 

Q. "Where are the furnaces of the Bethlehem Steel Com- 
pany located? 
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A. Located at Soutli Bethleliem, Pennsylvania. 

Q. How many furnaces has that company? 

A. The company has six furnaces built and in operation, 
and one more building. It will have seven furnaces in the 
course of 60 days. There are six in operation now. 

Q. Are they large sized furnaces'? 

A. Four of the furnaces are large, and one is a small fur- 
nace. The other is being rebuilt into a large furnace, so that 
there are five large furnaces and one small one, and one large 
one being built, and nearing completion. 

Q. What is your present annual consumption of iron ore? 

A. About a million and a quarter tons of iron ore, or a 
million and a half. 

Q. From all these different mines? 

A. From these different districts, yes. 

Q. Does your company own or control any iron ore de- 
posits in the Adirondack region? 

A. It owns one small property in the Adirondack region 
known as the Cheever Iron mine. 

Q. From what properties is its Adirondack ore supply de- 
rived? 

A. It is purchased from Witherbee-Sherman & Company, 
from the Adirondacks at Mineville. 

Q. Do you take some'from your own Cheever mine? 

A. We take some from the Cheever mine. 

Q. But the greater part of it comes from Witherbee-Sher- 
man & Company? 

A. The greater part comes from Witherbee-Sherman & 
Company's mines. 

Q. Is that pretty good ore? 

A. Pretty good ore. 

Q. How does it run in iron? 

A. From 60 to 65 per cent, in iron, depending on whether 
it is crude or concentrated. 

Q. Do you make good iron from it in the furnaces ? 

A. We have used it for a good many years, and I thiak 
we have the reputation of making pretty good steel. 

Q. Do you use it in the open hearth process? 

A. Open hearth process entirely. 
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Q. Do you operate any Bessemer converters at Bethle- 
hem? 

A. Only as an intermediate process, not in making directly 
Bessemer steel. 

Q. You do not use the Bessemer process ? 

A. The Bessemer process as it is understood in the steel 
trade, no, sir. 

Q. I understand there is a process known as the duplex 
process ? 

A. The duplex process, yes, we use that at times. 

Q. Now, if I correctly understand it, the Bessemer con- 
verters are used first in order to prepare the material for 
use in the open hearth furnace, to reduce the time necessary 
to spend on each heat in the open hearth furnace? 

A. That is the object of the process. The object is really 
to eliminate carbon and silicon quickly from the pig iron, 
which can be done in about ten minutes, as compared with 
maybe four hours in the open hearth process. 

Q. It is simply a preparatory treatment for the open 
hearth process? 

A. It has been looked upon as a cheaper means of carry- 
ing on the two processes together. 

Q. Practically it produces open hearth steel, by that pro- 
cess, does it? 

A. Yes ; it is only an economical step in the operation. 

Q. And Bessemer ore and Bessemer pig iron are not re- 
quired by this duplex process? 

A. No, sir; any ordinary grade of pig iron can be em- 
ployed. 

Q. Now, does your company own any ore or ore reserves 
in New Jersey? 

A. We do not own any ore reserves in New Jersey. We 
have a long term contract by which we take aU the iron ore 
from the Sterling Lake mines. That is not located in ^ew 
Jersey. It is on the border line between New York and 
New Jersey. We are not receiving any ores from New Jer- 
sey at the present time. 

Q. That is a mine that is just over the New York line? 

A. It is just over the New Jersey line. 
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Q. About what is your annual supply from that mine, or 
from that New Jersey-New York district? 

A. The tonnage of that district has been from about six 
to ten thousand tons a month. 

Q. Is the ore from that mine good ore? 

A. Yes. 

Q. Do you make good iron from it! 

A. We make good iron from it; we have used it for many 
years. 

Q. You use it regularly in your mix? 

A. Regularly, for a great many years. 

Q. About what tonnage do you receive annually from 
Cuba, Mr. Buck? 

A. About 400,000 tons. 

Q. Is that of the north or the south shore ores? 

A. That is the south shore ore ; what is known as the hard 
ore from the south coast. 

Q. And what kind of ore is that? 

A. That is a Bessemer, rich ore in iron ; about 60 per cent, 
iron and within the Bessemer limits of phosphorus. 

Q. Is it what is known as a wet ore ? 

A. It is known as a dry ore. 

Q. It is a hard ore, is it? 

A. It is a hard ore ; hard semi-magnetic ore. 

Q. About 60 per cent, iron? 

A. Yes. 

Q. And of the Bessemer quality? 

A. Of the Bessemer quality. 

Q. Are you receiving any of the north shore ores from 
Cuba? 

A. We are not. 

Q. They are known as limonites, are they not? 

A. Yes. 

Q. Does your company own any of the limonites there? 

A. We own large tonnages on the north coast of Cuba. 

Q. Have you had any need for it as yet? 

A. No, we have not. 

Q. You are holding them in reserve ? 

A. Yes. 
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Q. About what tonnage, if you feel free to state it, of 
Cuban ore does your company own? 

A. Our company figures they own about 200,000,000 tons 
on the north coast of Cuba, and a small tonnage — ^probably 
four or five million tons — on the south coast ; 200,000,000 tons 
on the north coast. 

Q. Is that tonnage on the north coast expressed in tonnage 
of natural ore I Wet, that is ? 

A. That is the wet, natural ore as it occurs. 

Q. About 250,000,000 tons, did you say? 

A. Well, about 200,000,000 tons. 

Q. You have been there on the north coast of Cuba, have 
you? 

A. I have not been on the north coast of Cuba ; no, sir. 

Q. You have not examined the deposits of other companies 
there? 

A. No, not on the north coast. I am familiar with the 
south coast ores. 

Q. What other companies own south coast Cuban ores? 

A. The Pennsylvania Steel Company. 

Q. And about what tonnage have they on the south coast? 

A. I would not like to make that statement. 

Me. Dickinson: What is that? 

The Witness : I would not like to say how much. 

By Me. Eeed: 

Q. You have not examined them sufficiently? 

A. No, I have not examined them sufficiently, but I know 
it to be a large tonnage ; that is all. 

Q. Have you examined their north coast ores? 

A. No, sir. 

Q. About what tonnage annually is your company receiv- 
ing from Sweden? 

A. About 400,000 tons a year. 

Q. What kind of ore is that, Mr. Buck? 

A. That is a very rich magnetite ore, carrying about 66 
to 67 per cent, of iron, and is quite suitable for the open 
hearth process. 

Q. Of the Bessemer quality? 
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A. Non-Bessemer quality. 

Q. Is tliat good ore? 

A. Excellent ore. 

Q. From what special mine do you receive that? 

A. From what is known as the Kiiruna mines. 

Q. That is the mine known as the Kiiruna varr a? 

A. Yes. 

Q. In the north of Sweden? 

A. Yes, sir. 

Q. How many years have you been getting that ore, Mr. 
Buck? 

A. This is the third year. 

Q. Have you a contract calling for the delivery of such 
ore over a period of years ? 

A. Over a period of years, yes, sir. 

Q. Wliat is the minimum iron content of the ore which 
may be delivered to you under that contract? 

A. Sixty-five per cent. 

Q. That contract has some years yet to run, has it? 

A. It has a number of years to run. 

■Q. Has the Bethlehem Steel Company any reserves in the 
Lake Superior district? 

A. No, sir. 

Q. About what tonnage of Lake Superior ores have you 
been getting ? 

A. We are getting about 100,000 tons of Lake Superior 
ores a year. 

Q. You buy those, I suppose? 

A. We buy them in the open market ; yes, sir. 

Q. Have you any reserve tonnages in any other foreign 
eoxmtries than Cuba? 

A. We have in Chile. We have recently acquired a large 
tract of land in Chile. 

Q. In what part of Chile? 

A. Near Coquimbo, about 30 degrees latitude south. 

Q. Your company controls those deposits now? 

A. Yes ; our company controls those deposits by lease. 

Q. And is it your expectation to use those in the United 
States? 
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A. We expect to use large tonnages of that ore in the 
United States. 

Q. At which furnaces! 

A. At our furnaces at South Bethlehem. 

Q. How will that ore be brought to the United States! 

A. It will be brought from near Coquimbo, up the west 
coast of South America, through the Canal, to Philadelphia or 
New York. 

Q. Are you already preparing those mines for shipment! 

A. We are laying out an equipment now to take care of 
about a million and a half tons of ore a year — ^installing such 
equipment. 

Q. Have you made any preparations for your vessel ser- 
vice? 

A. We are just about preparing to let contracts for ves- 
sels. 

Q. You plan to operate your own vessels, do you! 

A. Yes, to operate our own vessels from South America. 

Q. I want you to teU us a little bit about these Chilean 
deposits. How far do they lie from the seacoast? 

A. In this particular property there are large tonnages 
of ore occurring about five to eight miles off the coast; quite 
a number of deposits ; half a dozen well known deposits. The 
principal one of these deposits is the one that we have just ac- 
quired, which is known as the Tofo mines. 

Q. The Tofo mines? 

A. Yes. 

Q. How far is that from the seacoast ? 

A. That is about four miles from the seacoast. 

Q. Have you a large quantity of it? 

A. There is a large tonnage of ore exposed in these mines, 
uncovered. We estimate that there are 60,000,000 tons of ore 
in sight, without any prospecting work, practically, being done 
on the property. 

Q. Do you mean without any stripping at aU! 

A. Without any stripping or the removal of any refuse 
or gangue or anything. 

Q. 60,000,000 tons on the surface? 
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A. Sticking out of the ground, on a conical hill, exposed. 

Q. Unconcealed by any earth? 

A. Unconcealed by anything of a geological nature at 
all. 

Q. Does that lie much above sea level? 

A. It lies about 2,500 feet above sea level. 

Q. That is at the apex of the mountain? 

A. At the apex of the mountain; yes, sir. 

Q. And in the valley that lies below this hill of ore, what 
is the level above the sea? 

A. The mountain itself is about 1,200 feet; from the val- 
leys about the mountain to the top of the mountain is 1,200 
feet, and we believe there are 150,000,000 tons of ore on the 
property, from a reasonable geological estimate, without 
much speculation. 

Q. Now, how far down below the valley level do you go in 
estimating 150,000,000 tons? 

A. We do not go more than about half way down the moun- 
tainside to estimate on 100,000,000 to 150,000,000 tons of 
ore. 

Q. Do you mean to say, Mr. Buck, that you do not even 
include the ore at the level of the valley? 

A. No, sir. 

Q. In that estimate? 

A. No, we do not include that. 

Q. Have you any idea of what the tonnage would be if 
you took the ore that just goes down as far as the level of the 
valley? 

A. Well, it would be undoubtedly three or four times as 
much as we estimate on. That would be quite possible, I 
think. 

Q. As iron mines go, is this going to be expensive to 
mine? 

A. No, it is going to be very economical to mine, because 
there is no stripping and no high cost of transportation. It 
will be a very cheap mine to operate. 

Q. Just an open quarry, is it not, practically? 

A. Yes, just the same as a limestone quarry in operation ; 
purely a quarrying operation. 



6652 CHAELBS AUSTIN BUCK. 

Q. There will be some help from gravity? 

A. Entirely a gravity operation. It will not cost anything 
to transport the ore from the mines to the bay, and in view 
of being able to put in a transporting system from which 
there will be sufficient power created to take the cars back, 
that will not cost anything. 

Q. How about the quality of this ore, Mr. Buck? 

A. I do not know of any ore the equal of the quality of 
this ore in the United States or elsewhere. 

Q. How will it run in iron content? 

A. The average analysis of about 300 samples we took 
was 68.5 per cent, of iron ; 70 to 72 per cent, of the ore, theore- 
tically, is hematite or magnetite, so it carries about four to 
five per cent, of foreign material. Ninety-five per cent, of it 
is magnetite oxide or hematite oxide. 

Q. It is partly magnetite and partly hematite? 

A. Partly hematite and partly magnetite. 

Q. How does it run in phosphorus ? 

A. It is a Bessemer ore. It will run about .035 in phos- 
phorus on the average ; some of it very much lower than that. 
A large percentage of it will be low phosphorus ore, as low 
as .015 in phosphorus ; probably 50 per cent, of it. 

Q. That is away below the Bessemer limit, is it not? 

A. Yes, sir. 

Q. Is there any ore as good as that to be found in the 
United States? 

A. I do not know of any. 

Q. Is there any ore as good as that in Lake Superior? 

A. There are small tonnages up there, but not as rich as 
that — small tonnages of low phosphorus ore, but there is no 
tonnage carrying that percentage of iron that is known to- 
day. 

Q. How about the structure of these Chilean ore bodies? 

A. It is a hard, dry ore, and requires crushing for smelt- 
ing. 

Q. It is not a powdery ore, like the Mesabi ore? 

A. No; it is a lump ore, and naturally will yield well, will 
give a very high yield in furnaces. 

Q. And that is what the furnace manager wants? 



CHARLES AUSTIN BTJCK. 6653 

A. That is what the furnace manager likes to have, so 
that he does not lose any. 

Q. Is there any ore in the Lake Superior region that you 
know of, that, from the standard of metallic content and phos- 
phorus analysis, and texture, is comparable with this Chilean 
ore? 

A. I do not know of any. 

Q. Is that the only deposit of such ore in Chile? 

A. No ; I know of a number of such deposits in Chile ; not 
probably as large as this, but there are a great many different 
deposits that have been brought to light in the last two years, 
mountains of iron ore of this character, at varying distances 
from the coast. 

Q. Have they all been bought up by operating furnace 
companies ? 

A. Several of them have. 

Q. Are there some of them that still can be purchased? 

A. I think so ; I think there are still some that can be pur- 
chased; yes, sir. 

Q. Has the United States Steel Corporation any of that 
Chilean ore that you know of? 

A. Not that I know of ; no, sir. 

Q. Have you figured on the cost of mining this ore and 
bringing it to Bethlehem? 

A. Yes, sir. 

Q. Have you figured on the cost expressed in unit terms? 

A. Yes, sir. 

Q. That is, the cost per unit of iron? 

A. We have. 

Q. Have you figured on the cost of bringing Lake Superior 
ore to Bethlehem on both of those bases 1 

A. We have naturally compared the two regions in ac- 
quiring a supply of ore. 

Q. How do they compare? 

A. We estimate tha,t we can deliver ore very much cheaper 
into Bethlehem from the foreign ore beds than we can any 
Lake ore. 

That is, taking into consideration the quality of the ore 
and the transportation, mining, and everything. 
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Q. And that is disregarding the origiaal cost of the pur- 
chase of the ore lands, is it? 

A. Yes. 

Q. That is just mining cost and transportation? 

A. Purely cost of mining and transportation and the qual- 
ity of the ore that you would receive. 

Q. So that if the ores cost the same per ton in the ground, 
the Chilean ore would have the advantage, would it? 

A. Yes. 

Q. Where did the Bethlehem Steel Company get its ores 
from when you first knew it? 

A. Its ores largely came from Spain when we first started 
in the business. 

Q. Were you there when the company began operations? 

A. No ; I was not with the Bethlehem Steel Company when 
it began operations. 

Q. How long had it been running at the time you got to 
it? 

A. The steel company began operations, I thiuk, in about 
1870. I started in with the steel company in 1888. 

Q. You knew the history of the company, did you? 

A. I did. 

Q. Where was its original ore supply obtained from? 

A. The original supply of ores came largely from Spain. 
Considerable tonnage of ore came from the Island of Elba. 
Some of it came from the Cumberland district in England; 
and, iu about 1883, they began operations in Cuba. 

Q. Then this idea of using foreign ores is not an idea 
that has come up in the last two or three years? 

A. Oh, no; the Bethlehem Company has always looked 
upon its foreign ore supply and its local ores in New York 
and New Jersey as its natural supply of ore as a steel making 
operation. 

Q. Mr. Buck, you gave us an estimate of the tonnage of 
north coast ores in Cuba that your company owned? 

A. Yes. 

Q. Have you, yourself, ever made an examination of those? 

A. No, sir ; I have not. I am not personally familiar with 
those. 
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Q. That is just your impression? 

A. That is my impression. I am not personally familiar 
with those ; no, sir. 

Q. Who would be better able to give us information with 
regard to them? 

A. Mr. Snyder, the vice-president of our company, who 
has had personal contact with them. 

Q. Mr. Snyder, the other vice-president? 

A. Mr. Snyder, the other vice-president, who has had per- 
sonal contact with those properties. 

CEOSS EXAMINATION. 

By Me. Dickinson : 

Q. Mr. Buck, have you been to Cuba and examined the ore 
there? 

A. Oh, yes, sir. 

Q. You just spoke of Mr. Snyder's being more familiar 
with them; in what respect? 

A. With the north coast ores. There was an interval of 
time. Judge, when I became general superintendent of the 
company, and during that interval of time Mr. Snyder took 
hold of the ore properties in Cuba, and during that period 
these north coast ores were acquired ; so that he is specifically 
better informed in regard to them than I am. 

Q. What personal contact have you had with the north 
coast ores? 

A. I have had none, sir. 

Q. None at all? 

A. No, sir. 

■Q. There is where the bulk of your ores are, is it not? 

A. The bulk of our ores ; yes, sir. 

Me. Ebed: The bulk of your ores? 

The Witness : Of our north coast ores in Cuba. That is 
where our north coast ores are that we acquired. 

By Me. Dickinson : 

Q. But you spoke of the north coast and the south coast. 
A. That is of the Cuban ores I am speaking now. 
Q. I understand. 
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A. But you said in general ores. You did not say specif- 
ically, Judge. 

Q. I am speaking of the Cuban ore. 

A. But you did not say so, Judge. 

Q. I was referring to Cuba. 

A. That is the reason I corrected you. 

Q. You have some on the north coast and some on the 
south coast? 

A. Yes. 

Q. How much on the south? 

A. About five million tons on the south coast. 

■Q. And about 200,000,000 on the north coast? 

A. Probably. 

Q. So that the bulk of your Cuban ores is on the north 
coast? 

A. Yes. 

Q. And that you are not, yourself, personally familiar 
with? 

A. No, sir. 

Q. Never having been on the ground and examined them? 

A. No, sir. 

Q. What you have stated in regard to that, then, is based 
on information given you by others ? 

A. Yes, sir. 

Mr. Dickinson: We object to that statement as being 
hearsay and incompetent. 

By Mb. Dickinson : 

Q. When were you last in Chile? 

A. I returned from Chile about four weeks ago. 

Q. When did you first go there ? 

A. Last year, about July, 1912. 

■Q. When did you first know about these Chilean ores? 

A. About a year or a year and a half ago. 

Q.- So far as you know, were they generally known, their 
character and extent, before that time? 

A. They were not generally known; no, sir. 

Q. You make it your business to make a study of the ques- 
tion of ores and their discovery and where they are? 
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A. Yes, sir. 

Q. That is essential, for a man carrying on your business? 

A. Certainly, yes, sir. 

Q. So, a year and a half ago, these ores, their character 
and the extent of the deposits, were not generally known? 

A. I would say they were not generally known. They 
were known by us. 

Q. How long has it been since they have been known by 
you? 

A. They have been known several years by us. 

Q. How far back does your knowledge of them go? 

A. Several years, I answered you. 

Q. Could you fix the date? 

A. No, sir ; I could not fix the date. 

Q. When were you first there? 

A. I said in July of last year. 

Q. So, then, whatever you knew about them before that 
was just in a general way? 

A. General information; yes, sir. 

Q. How did you get that information — ^what you knew 
about them before you went there? 

A. From statistics that have been reported in regard to 
the Chilean ores. 

Q. Beported by whom? 

A. By the Chilean government. 

Q. How far back did they go ? 

A. I do not know how far back that information goes. 
Judge. I would not like to name the dates of it. 

Q. How many times have you been there? 

A. Twice. 

Q. How long were you there on each visit? 

A. You mean in Chile ? 

Q. Yes. 

A. I was there about two months each time. 

Q. Each time? 

A. Yes. 

Q. In area, just looking to the area of the land, what do 
your holdings there comprise? 

A. Our area there consists of this mountain chiefly, which 



6658 CHARLES AUSTIN BUCK. 

is about 2,500 feet above the sea level, and tbe property it- 
self, the ore, occurs about three-quarters of a mile long, and 
the ore is exposed for four or five hundred feet from the sur- 
face. 

Q. I mean in acreages, if you can give it. 

A. I do not know the exact acreage, in fact, and I would 
not like to make a statement about it. We acquired all the 
land that has any ore exposed in it, in this particular district, 
right in. the immediate vicinity. 

Q. Did you acquire any in any other district there? 

A. No. 

Q. You spoke of other lands having been acquired by 
others. 

A. Yes. 

Q. When were those acquired? 

A. During the last year, that I know of specifically. 

Q. Did anybody acquire any of them before you did, any 
steel operators in this country? 

A. No, sir. 

Q. So that you were the pioneers, so far as this country 
is concerned, so far as you know? 

A. So far as the United States is concerned, yes. 

Q. What other operators have acquired lands there? I 
mean United States operators. 

A. No other United States operators that I know of. 

Q. But others, you say, have been acquired by opera- 
tors? 

A. Yes, sir. 

Q. Some, you stated, are on the market? 

A. Yes, and they have been offered to us. 

Q. Since when? 

A. During the last year, since we acquired this prop- 
erty. 

Q. And you did not accept those offers? 

A. Certainly not. 

Q. You declined them? 

A. We declined them, because we thought we had sufficient 
tonnage of ore for so many years to come that we felt that 
we hadn't any interest in anything additional. 
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Q. You thought you had enough reserve, did you? 

A. Yes. 

Q. In estimating the cost of these Chile ores, you said 
you took the cost of mining and transportation? 

A. Yes. 

Q. Did you estimate anything else in that cost? 

A. We estimated also on the quality of the ore, the rich- 
ness of the ore. 

Q. I understand ; the richness of the ore. 

A. Yes. 

Q. And did you pay a royalty or did you own it in fee? 

A. Paid a small royalty on it. 

Q. You paid a small royalty? 

A. Yes. 

Q. Did you estimate anything besides that? 

A. Besides the royalty? 

Q. Besides the royalty; the cost of mining and the cost 
of transportation? 

A. And its quality, yes. We figured the total cost of that 
ore to us, including the cost of installation of equipment, just 
as any cost would be made up in mining operations. 

Q. Are those all the estimates you included there? 

A. The cost of mining, the cost of transportation and the 
cost of installation of equipment, and the interest upon that, 
and the royalty cost. 

Q. The installation of equipment; that is part of the cost? 

A. Yes. 

Q. You distributed that over the tonnage, pro-rated it in 
some way? 

A. Yes. 

Q. Those are all the elements of estimating the cost and 
delivering it here in this country, are they? 

A. Yes; that embodies everything. 

Q. How long have you been vice-president, did you say, 
of the Bethlehem Steel Company? 

A. About one year. 

Q. About one year? 

A. Well, maybe not quite so long. 
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Q. Mr. Schwab is president of tliat company, is lie not? 

A. Yes. 

Q. A large part of the product of that company in the 
past has been armor plate, has it not? 

A. Do you mean in tonnage or value? 

Q. Value. 

A. In value, yes, a large tonnage of it, a large proportion. 

Q. And gun forgings? 

A. Gun forgings, yes. 

Q. That forms a large part of the value? 

A. Yes. 

Q. A large part of it has been in specialties, in structural 
work? 

A. We make armor and guns and specialties of every 
kind, but we are also large merchant steel makers. 

Q. I understand, but I am getting now at the other branch 
of your business. What other concerns in the United States, 
except your company, make armor plate, or have made it in 
the past? 

A. The Midvale Company and the Carnegie Steel Com- 
pany make armor plate. 

Q. And the Bethlehem Steel Company, and those are all? 

A. Yes. 

Q. Who besides your company makes gun forgings and 
guns? 

A. The Midvale Steel Company. 

Q. Who else? 

A. There are a number of companies who make smaller 
forgings, like the Carpenter Steel Company. 

Q. But the large ones, I mean. 

A. The large ones, largely by the Midvale and the Bethle- 
hem Steel Company. 

Q. These specialties of which I spoke in structural steel, 
what companies in America besides yourself have been mak- 
ing them in recent years ? 

A. Structural steel? 

Q. Not structural steel, but specialties in structural steel. 

A. There are a number of companies that are competi- 
tors of ours in every business that we are interested in. 
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Q. You do not mean to say that there are a number of 
companies that are competitors of yours in armor plate? 

A. I consider three companies a number of competitors; 
it is simply a difference of viewpoint. 

Q. What three are your competitors in armor plate? 

A. There are three of us; I say there are three engaged 
in the manufacture of it. 

Q. Then, as a matter of fact, you have only two compe- 
titors in armor plate? 

A. Yes. 

Q. And large forgings for guns, you only have one com- 
petitor in that? 

A. In very large forgings, yes. 

Q. "Very large ones? 

A. Yes. 

Q. Give me some idea of what you mean by very large 
forgings. 

A. I mean forgings, say, for 12-inch guns. 

Q. How about 10-inch guns ? 

A. Ten would be included in that. 

Q. How about 8-inch guns? 

A. In 8-inch, we have people who compete with us, and 
on 6-inch forgings. 

Q. How about mortars above 8-inch — or are there any 
mortars of that size? 

A. Large forgings would be 8-inch or 10-inch or IS-inches, 
and above. The Midvale Company and the Bethlehem Steel 
Company make those. 

Q. Now, for your forgings and guns and armor plate is it 
desirable to have a special character of iron for that pur- 
pose ? 

A. A special character of pig iron? 

Q. Yes, pig iron. 

A. It is, yes. 

Q. Is Swedish iron especially desirable for this purpose? 

A. No, sir. 

Q. "What kind of iron is ? 

A. The kind of iron suitable for that purpose is made from 
pig iron that is made from ore in the Adirondacks, and also 
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from North Carolina. The two chief sources of that ore are 
the Cranberry in North Carolina and the Chateangay in the 
Adirondacks. 

Q. That is near Iron Mountain, the Cranberry? 

A. I do not know the exact geography down there. 

Q. It is in the western part of North Carolina? 

A. Yes, it is a large body of ore down there that is gen- 
erally known. 

(Whereupon a recess was taken until two o'clock p. m.) 



AFTEE RECESS. 

CBAELES AUSTIN BUCK 

the witness under examination at the taking of recess, re- 
sumed the stand. 

Me. Dickinson : We do not care to question Mr. Buck any 
further. 
r. Me. Reed : I have one or two questions. 

REDIRECT EXAMINATION 

By Me. Reed: 

Q. Why do you not use these ores that you own on the 
north shore of Cuba? 

A. We do not use the ores on the north coast because they 
are a leaner type of ore than can be gotten geographically bet- 
ter located to South Bethlehem. 

Q. Why do you hold these north Cuba ores ? 

A. As a reserve ; as a future tonnage of ore to convert into 
steel. 

Q. Something was said this morning about the production 
that your company has of specialties such as gun forgings 
and armor plate and such things. What percentage of the 
tonnage of your company goes into specialties? 

A. In the tonnage of material used there is only about ten 
per cent, of it goes into these specialties. The large tonnage 
is in merchant products, like rails and structural material. 
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Q. I see. 

A. "WTaich is known as merchant steel. 

Q. You do not sell pig iron, do yon? 

A. We sell some excess tonnage of pig iron that we may 
have over our own requirements. It is not an important ton- 
nage. 

Q. Is that included in the ninety per cent. ? 

A. I am speaking of the tonnage of steel — the require- 
ments of pig iron converted into steel. 

Mk. Eeed: That is all, Mr. Buck. 

Mb. Dickinson: That is all. 

Mr. Eeed: Mr. Snyder. 



HENEY S. SNYDEE, 

was called as a witness on behalf of the defendants, and be- 
ing first duly sworn, testified as follows : 

DIEECT EXAMINATION 

By Me. Eeed: 

Q. Where do you live, Mr. Snyder? 

A. Bethlehem, Pennsylvania. 

Q. How long have you lived there ? 

A. All my life ; forty-four years. 

Q. What is your occupation? 

A. At present, vice-president of the Bethlehem Steel Com- 
pany, and several of our subsidiary companies. 

Q. Will you give us the names of those of your subsidiary 
companies of which you are an officer, which have to do with 
the mining of iron ore? 

A. The principal iron ore producing company we have is 
the Juragua Iron Company ; also president of the Bethlehem 
Iron Mines Company, which is not an operating company; 
simply an ore holding company. 

Q. Any others? 

A. President of the Cheever Iron Ore Company, in which 
we own a controlling interest, Witherbee-Sherman & Com- 
pany owning a minority interest. 



6664 HENEY S. SNTDEE. 

Q. How long have you been vice-president of the Bethle- 
hem Steel Company? 

A. Since 1906. 

Q. And prior to that time had you any connection with 
the Bethlehem Company? 

A. Since 1886, in various positions; as secretary and 
treasurer, assistant to the president, and so on. 

Q. Are you familiar with the various sources of ore sup- 
ply of the Bethlehem Steel Company? 

A. I am, yes. 

Q. From what sources does it obtain its ore supply at the 
present time? 

A. From our Cuban property; Sweden; the Adirondacks, 
and some from the Lake region. 

Q. Any from New Jersey or southeastern New York? 

A. No. 

Q. The Sterling mine? 

A. The Sterling mine; yes, we do get some small quan- 
tity from the Sterling mine. 

Q. T\Tiat ores does your company own or control in the 
Adirondack region, Mr. Snyder? 

A. The ores owned by us in the Adirondack region are 
those of the Cheever Iron Ore Company, in which, as I said 
a moment ago, we own a controULug interest. 

Q. "Witherbee, Sherman & Company owning the balance? 

A. Witherbee, Sherman & Company owning the balance 
of the interest. 

Q. Where are the Cheever properties? 

A. At Port Henry, New York. 

Q. That is near Mineville, is it ? 

A. Yes, that is near Mineville ; about five miles from it. 

Q. And what tonnage is produced by the Cheever Mining 
Company? 

A. About 5,000 tons a month. 

Q. Do you take all of that? 

A. No, we do not. We sell some of it. 

Q. Do you get other iron ores from the Adirondack re- 
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Q. Than those which the Cheever Company mines'? 
A. Yes; principally from Witherbee, Sherman & Com- 
pany. About 200,000 or 300,000 tons, I imagine. 

Q. What is the quality of that Adirondack ore 

Mr. Dickinson: Did you say a month! 

The Witness: A year. 

Mr. Dickinson: 200,000 or 300,000 tons a year? 

The Witness: About 250,000 tons a year. 

By Mr. Eeed : 

Q. What is the quality of that Adirondack ore which you 
get from them; is it of good quality? 

A. It is. 

Q. How high does it run in iron? 

A. Ranging from 60 to 65 per cent. 

Q. Bessemer or non-Bessemer? 

A. Non-Bessemer. 

Q. Is it suited for the making of the better qualities of 
steel? 

A. Oh, yes. 

Q. Now, as to this Swedish ore, what quality is that? 

A. Very good. 

Q. In iron how high does it run? 

A. In iron about 66 per cent. ; 65 or 66 per cent. 

Q. Is it Bessemer or non-Bessemer? 

A. Non-Bessemer. 

Q. You make open hearth steel exclusively, do you not? 

A. We do. 

Q. What tonnage are you now getting annually from 
Sweden? 

A. About 300,000 tons. 

Q. All of that comes from this large deposit at Kiiruna- 
varra, does it? 

A. Exactly. 

Q. Have you been at the Kiirunavarra mine? 

A. I have not, no. 

Q. From which part of Cuba does your present supply 
come? 

A. From what are known as the south coast properties, 
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about twenty-five miles east of Santiago; from the proper- 
ties of the Juragua Iron Company. 

Q. What tonnage have you in reserve in those properties 
on the south shore of Cuba? 

A. Estimated about from two and a half to four million 
tons. 

Q. Is it of good quality? 

A. Yes; it is a Bessemer ore, running about 55 to 58 or 
59 per cent, in iron. 

Q. You have properties on the north shore of Cuba, too, 
have you? 

A. We have. 

Q. Have you yourself personally examined those? 

A. I have. 

Q. At different times? 

A. A number of times. 

Q. Have you examined also, and are you familiar with the 
properties of other owners on the north shore of Cuba? 

A. I have been on a number of them. 

Q. You have made estimates of the tonnage of your own 
company there? 

A. I have, yes. 

Q. Have you made estimates of the tonnage of other com- 
panies there? 

A. Yes. 

Q. That north shore ore is what is called limonite, is it 
not? 

A. It is. 

Q. And that, one of my geological friends tells me, is a 
hydrated hematite? 

A. Yes, hydrated hematite, I believe it is called. 

Q. In its natural condition, what percentage of its weight 
is iron? 

A. In its natural condition, it contains about, variously, 
from about 25 to 40 per cent, of moisture. 

Q. Of moisture? 

A. Yes. 

Q. How much of that is hydroscopic moisture? 
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A. Using 25 to 40 per cent, of total moisture, there would 
be about 15 to 30 per cent, of hydroscopic moisture. 

Q. And bow mucb of it is combined moisture? 

A. The balance, which would be about 10 to 12 per cent. 

Q. Hydroscopic moisture is that which passes off at a 
temperature of 212 degrees Fahrenheit? 

A. Exactly. 

Q. Combined moisture requires a higher temperature to 
expel it, does it not? 

A. Exactly. 

Q. What percentage of the natural ore is iron? I do not 
know that you gave us that percentage. 

Mk. Dickinson: 55 to 59, he said. 

Mr. Reed : Of the north shore ores. 

Mk. Dickinson: Oh, of the north shore? 

Mr. Reed: Yes. 

The Witness: Using those same figures, and adopting 
some average of moisture, let us say 35 per cent., we will 
place it. 

By Mr. Reed : 

Q. When these ores have been dried 

A. The balance would be iron. 

Mr. Dickinson: You mean 35 per cent, moisture? 
The Witness : Yes. 

By Mr. Reed: 

Q. You do not mean — let us get that straight 

A. You asked me what percentage, did you not? 

Q. Yes. In the natural ore, what percentage of the weight 
is iron? 

A. Well, that is difficult to answer. 

Q. Is it customary to make the analysis dry or wet? 

A. Dry. 

Mr. Dickinson: Did the witness answer the other ques- 
tion? 

The Witness: No. I cannot answer the other question. 
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By Me. Eeed : 

Q. Let me put it in this way : After the moisture, both the 
hydroscopic moisture and combined moisture, have been ex- 
pelled, what percentage of the ore is iron? 

A. It will range about 50 per cent. 

(After an informal colloquy.) 

Q. If I correctly imderstand you, Mr. Snyder, your tes- 
timony is that this ore, when dried, will analyze about 50 per 
cent, in iron? 

A. Dried, at 212 degrees. 

Q. And as it carries about 35 per cent, of hydroscopic and 
combined water in its natural state, the ore would analyze 
about 32% per cent, in its natural state? 

A. Yes. 

Mb. Dickinson: You mean of iron? 

Me. Eeed : 321/2 per cent, of iron in its natural state. 

By Me. Eeed : 

Q. Does this ore contain any other metals? 

A. Yes; it contains principally nickel; about one-half of 
one per cent. 

Q. Dry analysis? 

A. Yes, sir; dry analysis always. 

Q. Is that nickel a detriment or an advantage in the steel 
that is made from those ores? 

A. It is an advantage. 

Q. Is it an advantage commercially? 

A. Yes; in so far as it affects the quality of the steel. 

Q. It makes it a more desirable product? 

A. Exactly, yes. 

Me. Dickinson: Let me ask you, because it may save 
further examination, do you mean by that that that ore, when 
dried, with that amount of nickel in it would sell for more than 
it would if the nickel were not in it? 

The Witness: I should dislike to say that, as carrying a 
value in dollars and cents, but it does make a superior steel. 

By Me. Eeed: 

Q. You have told us, Mr. Snyder, that you have made esti- 
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mates of the tonnage of ore on the north coast of Cnba owned 
by yonr company and by other companies? 

A. Yes. 

Q. And, to begin with, I wish that you would state what 
tonnage of ore is held or controlled by your own company. 

A. The estimated amount of the ore held and controlled 
by our own company of what is known as the north coast ores 
I estimate at 770,000,000 tons. 

Q. That is wet or dry? 

A. That is wet, in place. 

Q. That will average about 35 per cent, of all kinds of 
moisture ? 

A. Eight. 

Q. What tonnage of north coast ores is owned or con- 
trolled by the Pennsylvania Steel Company or its subsidiary 
companies? 

A. Estimating that largely on the basis of their own ex- 
aminations, they have placed it at 1,400,000,000 tons. 

Q. ,Is that all in one deposit, or is it in two districts? 

A. No ; that is in two districts, one what is known as the 
Mayari district, which is at present being operated by the 
Pennsylvania Steel Company, and the balance in what is 
known as the Moa region. 

Mr. Dickinson : What was the amount mentioned? 

Mr. Ebed : 1,400,000,000. 

Mr. Dickinson: Besides or including yours? 

The Witness: Besides ours. That is the holdings of the 
Pennsylvania Steel Company — 1,400,000,000. Ours, I stated 
as 770,000,000. 

Mr. Dickinson : I understood yours was 770,000,000. 

The Witness: That is right. 

Mr. Dickinson : Does the other question go simply to the 
Pennsylvania or to all the balance? 

The Witness : The Pennsylvania. 

Mr. Dickinson: And you say the Pennsylvania, then, is 
how much? 

The Witness: 1,400,000,000. 
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By Mr. Eeed: 

Q. How much of that is in the Mayari district, and how 
much in the Moa district? How do you divide them? 

A. I have not segregated that ; that is, I have it in detail 
in figures, but not in my mind. I could give it to you. 

Q. You have thought over this subject before to-day! 

A. Oh, yes. 

Q. Did you ever hear of the Buena Vista Iron Company? 

A. Yes. 

Q. Have they any iron ores on the north coast? 

A. Yes; they have rather extensive holdings. 

Q. What tonnage do you estimate that they have? 

A. Allow me to refresh my memory. I do not like to trust 
my memory too much. (After consulting memorandum.) 
300,000,000 tons. 

Q. All of these tonnages are of wet ore? 

A. Always wet ore in place. 

Q. How about the Guantanamo Exploration Company? 
Have they any? 

A. I estimate them to have 210,000,000. 

Q. What was the estimate for the Buena Vista Company? 

A. 300,000,000. 

Q. Does the Eastern Steel Company own any ores there? 

A. The Eastern Steel Company have holdings there; yes, 
sir. I estimate those at 50,000,000. 

Q. The Steel Corporation owns some ores there, too, does 
it not? 

A. Yes; it does. 

Q. About how many tones? 

A. 200,000,000, I have placed that at. 

Q. Are there any ores not owned by these companies that 
you have mentioned! 

A. Yes; there are scattered holdings by individuals and 
small companies, aggregating 300,000,000. 

Q. I want to ask you about this Gruantanamo Exploration 
Company : Is that controlled by any furnace company in this 
country or elsewhere? 

A. As far as I know not. They are individuals. 

Q. How about the Buena Vista Iron Company? 
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A. That is also controlled by individuals. 

Q. What company, at the present time, is shipping these 
north coast ores? 

A. The Spanish American Iron Company, which is a sub- 
sidiary company of the Pennsylvania Steel Company. 

Q. Where are these ores being used? 

A. They are being used at their plant at Sparrows Point, 
and I believe also at Steelton. The plant of the Maryland 
Steel Company at Sparrows Point and the plant of the Penn- 
sylvania Company at Steelton. 

Q. The Maryland Steel Company is a branch of the Penn- 
sylvania Steel, is it not? 

A. It is a branch of the Pennsylvania Steel. 

Q. Are you familiar with the deposits of iron ore con- 
trolled by your company in Chile? 

A. Yes. 

Q. Have you been there? 

A. I have been there. 

Q. Have you examined the deposits? 

A. I have. 

Q. Are those deposits being prepared for shipment? 

A. They are, yes, on a very large scale. 

Q. Quarrying or mining work has commenced? 

A. It has, yes, but only in a small way. The large devel- 
opment is now being taken up and equipped for. 

Q. By what route will those Chilean ores be brought to 
this country? 

A. Shipped from the port ; that is, Coquimbo, north along 
the west coast of South America, through the Canal, and to 
either Philadelphia or New York. 

Q. When do you plan commencing shipments of that ore? 

A. In about two years. 

Q. Have you had that ore analyzed? 

A. Yes. 

Q. Different samples? 

A. Yes, a large number of them. 

Q. About how many? 

A. Two or three hundred samples. 

Q. How does it run in iron content? 
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A. About 68 per cent, of metallic iron. 

Q. Is it Besseniner ore? 

A. It is. 

Q. How does the phosphorus run? 

A. The phosphorus varies from^well, within the Besse- 
mer limits, from .05. 

Q. It is all below that, is it? 

A. Yes. 

Q. How far are these ore deposits of yours from the 
ocean? 

A. Four miles. 

Q. Does it lie above sea level? 

A. About 2,200 or 2,500 feet above sea level. 

Q. Is it in a flat country or mountainous? 

A. A mountainous country. 

Q. Is that 2,200 or 2,500 feet the altitude of the apex of 
the deposit? 

A. Yes. 

Q. How high above the sea level is the valley that lies 
below the deposit? 

A. About 1,800 feet. 

Q. How does this deposit lie? Is it covered by overburden 
of any kind? 

A. No, it is outcrop, without any overburden whatever. 

Q. No stripping at all? 

A. No stripping at all. 

Q. Do you plan to mine it, by imderground workings? 

A. Mine it in open benches, just as the layout of a large 
quarry. 

Q. Will the mining cost be smaU or great, compared with 
other mines? 

A. Small. 

Q. Have you made any estimate of the tonnage in the de- 
posits you control in Chile? 

A. Yes, we have estimated with the present development 
about 60,000,000 tons ; the probable ore is very large and can 
be stated as 100,000,000 tons additional. 

Q. Does that estimate include any ore that would be won 
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by underground mining? That is, would you liave to go be- 
low the floor of the valley to get that? 

A. No, not at all. 

Q. Have you any reason to believe that those ore beds 
extend below the valley level? 

A. I would not state that, no. 

Q. You have not made any explorations'? 

A. No. 

Q. Why have you not explored it? 

A. We have only controlled the property for about six 
months ; six or eight months. 

Q. How many years would this ore that you have in sight 
run the Bethlehem Steel Company if you drew from that 
source alone, assuming that your consumption remains what 
it is at the present time? 

A. Our consumption of ore at the present time is about 
a million and a quarter tons or a million and a half tons. That 
would mean a matter of, roughly, sixty years, of the amount 
of ore we have already measured up, without counting any- 
thing beyond that. 

Q. That is all ore that lies in sight? 

A. Yes, in sight. 

Q. You do not expect to see the ore mined below the 
Valley level? You do not expect to live to see it? 

A. I do not expect to live to see it, no. 

Q. What is the texture of this Chilean ore ; is it hard or 
soft ore? 

A. It is hard ore, slightly magnetic hematite; hard ore, 
hard and dense. 

Q. Is it desirable ore for use in the furnace? 

A. Very. 

Q. Does it carry any moisture ? 

A. No, practically none. 

Mr. Eeed : You may cross examine. Judge. 
CEOSS EXAMINATION 

By Mb. Dickinson: 

Q. This Chilean ore has not had any material effect upon 
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the steel industry in the United States from 1901 to 1912, 
has it? 

A. It has not. 

Q. Has the Cuban ore had any material effect, north 
Cuban ore, during that same period? 

A. From 1901 to 1912, it has. 

Q. To what extent was it brought into this country prior 
to that time, do you know? 

Me. Eeed : From what time ? 

Mr. Dickinson: Including 1912, and the years preceding 
it back to 1901. 

The Witness: The importations of Cuban ore in 1912 
were 1,400,000 tons. 

By Mr. Dickinson: 

Q. North Cuban, I asked you about. 

A. North Cuban, I should say of that there was some- 
thing over 50 per cent, of it was north shore. No, I think that 
is too high. Eoughly about 50 per cent. 

Q. 50 per cent, of 200,000 tons? 

A. 50 per cent, of 1,400,000 tons, slightly over 1,300,000 
tons. 

Q. What was the whole consumption in that year of ore in 
this country? 

A. The production of iron ore and consumption, I as- 
sumed about the same figures, was close to 60,000,000 tons. 

Q. Were there any shipments from north Cuba prior to 
1910? 

A. I think not ; I think that the shipments from the north 
coast started up about two years ago. 

Q. How about the south coast in 1909? 

A. In 1909 I would take that to be something in the neigh- 
borhood of about 600,000 tons. 

Mr. Reed : Is there any objection to the witness refresh- 
ing his recollection by the pamphlet that you offered in evi- 
dence this morning? 

The Witness : I should like to. 

Mr. Eeed: Have you any objection to the witness refresh- 
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ing his recollection with the pamphlet that you put in evi- 
dence ? 

Mr. Dickinson : I heard you, and you interrupted me as 
I was speaking to the witness. I will present to you page 27 
of the bulletin I have in my hand, entitled "Production of 
iron ore, pig iron and steel in 1912, ' ' and ask you to state the 
importations there, as shown, to the United States from north 
Cuba in 1909, and whether that accords with your recollec- 
tion. 

The Witness : You want me to state from this table which 
were the north coast ores? 

Mr. Dickinson: Yes. As for 1909, and whether or not 
that accords with your recollection. 

The Witness : Yes. In 1909 there were no importations 
from the north coast. 

By Mr. Dickinson: 

Q. And what from the south coast? 

A. t^rom the south coast? All the balance must be south 
coast, and that shows the total in 1909 as 936,000. 

Q. Take 1908 and give them both. 

A. In 1908 there were no importations from the north 
coast. 

Q. How about the south coast? 

A. The iron ores, all coming from the south coast, accord- 
ing to this statement, showed 620,836. 

Q. Were there any importations from the north coast 
from 1901 down to 1909 inclusive? 

A. No. 

Q. Yv^hen did the importations shown there begin from 
the south coast? 

A. 1910. 

Q. From the south coast? 

A. Oh, the south coast; I beg your pardon. The table 
here shows that they began in 1884 from the south coast. 

Q. What was it in 1901? 

A. The south coast, 552,000. 

Q. Do you know the amount of iron ore that was consumed 
in the United States during that year, about? 
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A. In 1901? 

Q. Yes. 

A. No, I cannot state it f.rom recollection. 

Mb. Eeed: You will find it in that same pamphlet. 
The Witness : Do you care to have me look at it. What 
page is it? 

Mr. Eeed : Page 18. 

By Me. Dickinson: 

Q. Please give me, as shown by that table, the importa- 
tions from both the north and from the south shore for the 
years following 1909 ? I believe you have testified about that. 
Give it for separate years from each source. 

Mb. Colton: I think you will find that on page 27, for 
that year. 

By Mr. Dickinson: 

Q. (Continuing) I think I asked about 1909. Give 1910, ' 
1911 and 1912, from the north and south coasts each, for each 
year. 

A. In 1910 the importation of north coast ores was 307,700. 
The total importations of Cuban ore that year, according to 
this table, were 1,462,000, the balance of 1,155,000 tons being 
south coast ores. 

Q. In 1911 and 1912? 

A. In 1911 the total importations were 1,163,000 tons, of 
which 387,791 tons were north coast and the balance south 
coast. In 1912 the total importations were 1,397,000 tons, of 
which 446,176 tons were north coast ores, the balance being 
south coast. , 

Q. What is the cost of nodulizing the iron of the north 
coast, per ton? 

A. I can only state that as an estimate of my own, not 
having had any experience in it. I should say it would be 
from about 75 cents to a dollar a ton. 

Q. What degree of heat does it require? 

A. I cannot answer that. 

Mr. Dickinson : That is all. 

Me. Eeed: That is all, Mr. Snyder. Thank you. 

Mr. Lindabury: Mr. Hughes, will you take the stand? 
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EDWAED S. HUGHES 
was called as a witness on behalf of the defendants, and being 
duly sworn, testified as follows: 

DIRECT EXAMINATION 
By Me. Lindabury: 

Q. Where do yon live, Mr. Hughes? 

A. Abilene, Texas. 

Q. Of what State are you a native ? 

A. North Carolina. 

Q. I believe you graduated at Princeton in 1883, did you 
not? 

A. 1882. 

Q. 1882? 

A. Yes. 

Q. And when did you go to Texas ? 

A. 1882. 

Q. Immediately? 

A. Yes. 

Q. And did you go into business there? 

A. Yes, sir; went into the hardware business in 1882. 

Q. Have you been in the hardware business in Texas since 
that time? 

A. I have, yes. 

Q. Are you in any other kind or kinds of business there? 

A. Yes, sir. 

Q. What? 

A. Banking and transportation. 

Q. What kind of transportation? 

A. Eailroad and steamship, too, and real estate; a little. 

Q. What is that? 

A. Real estate, some. 

Q. What is the name of your hardware concern? 

A. Ed. S. Hughes Company. 

Mr. Dickinson: What? 

The Witness: Ed. S. Hughes Company. 

By Mr. Lindabury: 

Q. And where is that company located or doing business? 
A. Abilene, Texas. 
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Q. Has it been there all the time? 

A. Well, it has not been under that name all the time. 

Q. But your business — 

A. I have been in it all that time, and the business has been 
Ed. S. Hughes Company since 1889. 

Q. And it has been at Abilene? 

A. Abilene, yes, sir. 

Q. You live in Texas, I take it? 

A. Yes, sir. 

Q. At Abilene? 

A. Yes. 

Q. Do you deal in steel products ? 

A. Some of them, yes. 

Q. What of them? 

A. Wire and nails, and sheets, corrugated iron, and a 
little tin plate. 

Q. Wire and naUs — 

A. Wire fencing. 

Q. From whom do you buy your wire and nails ? 

A. The American Steel & Wire Company of Texas. 

Q. Do they handle the products of the American Steel & 
Wire Company? 

A. Yes, sir. 

Q. From whom do you buy your sheets? 

A. We buy them from different companies; largely from 
the National Enameling Company of St. Louis, and the Wheel- 
ing Corrugating Company. 

Q. What percentage of your nails do you buy from the 
American Steel & Wire Company? 

A. Well, recently we have been practically buying all of 
them. 

Q. And formerly? 

A. Well, at times we bought practically all of our products 
from the Colorado Fuel & Iron Company. 

Q. And of your sheets how is that divided? 

A. Well, we have bought very little sheets from the Ameri- 
can Sheet & Tin Plate Company. 

Q. What percentage of your requirements, about, have 
you bought from them? 
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A. I do not do the buying in that line, but I notice the bills, 
and I do not remember when we have had a bill from them. 

Me. Dickinson : From whom is that? 

The Witness : The American Sheet & Tin Plate Company. 

By Mr. Lindabtjry: 

Q. What about corrugated iron? Where do you get that? 

A. The same people. I included that in the sheets. 

Q. And fencing; where do you get that? 

A. We have been buying a little from the American Steel 
& Wire Company. We have handled some of the Pittsburgh 
Steel Company's fencing. 

Q. Can you tell me whether or not there is competition in 
these various products — in the sale of these various products 
by the manufacturers in your state and territory? 

Me. Dickinson: That is excepted to, because the term 
"competition" is vague and undefined, and because it calls 
for a condition as of the present time, which is excepted to as 
irrelevant. 

Me. Lindabuey : Now, you may answer. 

The Witness : We think so ; yes, sir. 

By Me. Lindabuey: 

Q. How is it manifested? 

A. Well, we are solicited by travelers from different con- 
cerns, and the same effort is made to get our business as is 
made in other lines. 

Q. Take wire products, for instance ; who solicits the trade 
in your locality ; what concerns ? 

A. The Pittsburgh Steel, Colorado Fuel & Iron, and the 
American Steel & Wire. 

Q. And how — 

A. And in Texas some of the Birmingham concerns have 
been soliciting. 

Q. Are you pretty well acquainted with trade conditions 
throughout Texas? 

A. Fairly well. 

Q. Does your business take you in different parts of the 
State? 

A. Yes, sir. 
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Q. So you are pretty well informed generally as to trade 
conditions throughout the State, are you? 

A. Fairly well, yes. 

Q. Fairly well? 

A. Yes, sir. 

Q. How is the solicitation carried out? By visitations 
from canvassers, or by letters, or ia some other way? 

IVIe. Dickinson : Now, that is objected to, because the ques- 
tion does not define "solicitation"; whether he means that of 
his own firm or of others, and if of others, the witness has not 
qualified himself to speak. 

Me. Lindabuey : You may answer, Mr. Hughes. 

The Witness : It is by letters, and also by personal solici- 
tation — traveling men. 

By Me. Lindabuey: 

Q. Have these different concerns that you have men- 
tioned as manufacturing and selling wire products, traveling 
men or canvassers? 

A. Yes. 

Q. Throughout the State? 

A. Yes. 

Q. And how often do they make their rounds, as a rule? 

A. I am not able to say that; I do not know. 

Q. You do not know? 

A. No. 

Q. Do they offer, or do they not, competitive prices on 
wire products ? 

A. At times. 

Q. What do you mean by "at times?" 

A. Well, if the market is what you would call steady, there 
would be the same prices from practically all. Then there is 
a rise or a decline in the market — rather, in their offering; 
that is what makes the market, as I see it. 

Q. Yes. Speaking of a period of ten years past, have 
there been changes from time to time in the quotations on 
these wire products? 

A. Yes, sir. 
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Q. How long has the Pittsburgh Steel Company been in 
the market there? 

A. I wonld estimate the time as seven or eight years. 

Q. And has it or not been active and pressing in the offer 
of its products'? 

A. It has been quite active. 

Q. And about the Colorado Fuel & Iron Company? 

A. They have been — ^with the exception of a year or two 
they were very active. For a couple of years they were not so 
active with their trade. 

Q. Why have you given your purchases lately of wire 
products almost exclusively to the American Company? 

Mr. Dickinson : That is " excepted to as irrelevant and in- 
competent. 

The Witness: On account of their carrying a very large 
and complete stock of wire products in Texas, and on account 
of their prices being what we call right, and fair treatment. 

By Mr. Lindabury: 

Q. Yes. Well, take sheets ; why have you given your trade 
in sheets and corrugated iron almost entirely to their com- 
petitors ? 

A. Well, because we have gotten better consideration on 
the same lines from others. 

Q. And as to prices, have they given you better prices or 
not? 

A. That has been part of what we consider better treat- 
ment. 

Q. Have you dealt in either of these products with the 
concerns that you have bought from on anything but a purely 
business basis ? 

A. No, sir. 

Q. Buying as best you could? 

A. Yes. 

Q. Have you bought anything from the Sheet & Tin Plate 
Company in recent years? 

A. I do not remember that we have. I do not remember 
an invoice from them. 
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Q. But entirely from these others that you have named? 

A. Yes, sir. 

Q. What proportion of your requirements in fencing have 
you bought from the American Company during the last 

A. For the last two years we have handled the American 
product. Before that we handled the Pittsburgh fencing, 
largely. 

Q. Why did you formerly handle the Pittsburgh fencing? 

A. Well, I do not know that I can answer that. We got 
lined up with them. Their fencing was satisfactory and their 
price, that was satisfactory. Then, when the American peo- 
ple put their stock in Texas, and we could get wire or wire 
nails and fencing, it made it very convenient. 

Q. Has or not in all these products competition of these 
different concerns in Abilene and elsewhere in the State 
where you have had personal knowledge of its conditions been 
active, normal and of the ordinary sort? 

Mb. Dickinson : This is objected to because it is not shown 
in what parts of the state he has had the information which 
would qualify him to answer this question; it is not shown 
what is meant by normal, or what elements are involved. It 
is also objected to because it applies to a period since the 
filing of the bill, and is therefore irrelevant. 

The Witness: Well, construing "normal" for my own 
benefit as being approximately as we are offered other goods, 
I would say yes. 

By Mr. Lindabuet : 

Q. There has been that character of competition? 

A. Yes. 

Q. Have you observed, at any time during the last thir- 
teen years, any dominancy on the part of any manufacturer 
of any of these products in the trade in your state ? 

A. The location of a stock in Texas gave a dominancy to 
the American Steel & Wire Company from that standpoint. 

Q. And when was that location effected? 

A. About 1907. 

Me. Dickinson: What is that? 



EDWARD S. HUGHES. 6683 

Mr. Lindabtjry : He says that has given a dominancy to 
them. 

By Mr. Lindabury : 

Q. Except as that location of a warehouse there gave them 
dominancy or a lead in the trade, have they had any other, so 
far as you have observed? 

A. Not that I know of. 

Q. Have you noticed any indication of a combination or 
agreement as to price, territory, or anything else, between 
the manufacturers offering or selling these steel products 
in your state? 

Mr. Dickinson : This is objected to as being vague and in- 
definite, the term "indication" calling for a conclusion of the 
witness, and not calling for facts upon which the estimate 
made by the witness can be judged. 

The Witness: Well, a buyer naturally wonders why he 
cannot get a better price, you know. Apart from that I do 
not know of any. He is never satisfied exactly. 

By Mr. Lindabury : 

Q. Has it been the practice of your concern to negotiate 
for a better price with the different producers ? 

A. We have always felt we needed the bottom price. It 
takes a fight to get it. 

Q. Have you ordinarily been able to get it by negotiation? 

A. We traded when we did the best we thought we could. 

Q. Did you sometimes get it from one and sometimes from 
another ? 

A. Yes, sir. 

Q. Finally, have you ever observed in the trade in steel 
products there anything other than the ordinary, healthy, 
normal competition? 

A. It seemed to us just the same as other lines. 

Q. Has it or not been active all along the line? 

A. Yes, sir. 

Q. And during these years we have mentioned? 

A. Yes, sir ; more or less at different times. For instance, 
the Colorado Fuel & Iron Company, who were active in the 
market, were out of the market for a while. 



6684 EDWARD S. HUGHES. 

Q. When was tliat? 

A. About three years ago. 

Q. For how long were they out of the market? 

A. They were out for a year and a half, out of the wire 
and nail market. 

Q. Do you happen to know why? 

A. Well, when the American Steel & Wire Company put 
their products on the Texas coast, warehoused them there, it 
required a readjustment of the entire rates, and took them a 
good whUe to get that done. 

Q. You mean the readjustment of their railroad rates? 

A. Yes, sir. They claimed that they were full on other 
lines of orders. 

Q. And finally they got the necessary adjustment of rates ? 

A. They came back actively in the market. 

CEOSS EXAMINATION 

By Me. Dickinson : 

Q. Mr. Hughes, how long did you say you had been in 
Abilene? 

A. I have been there about 31 years. 

Q. And during the whole of that time you have been en- 
gaged in the hardware business? 

A. Yes, sir. 

Q. How much of that time have you been engaged in other 
activities ? 

A. Pretty nearly all the time. 

Q. Practically all the time? 

A. I have been in the bank there actively, weU, half ac- 
tively in the bank, since 1889 ; about 21 years. 

Q. What else were you engaged in? 

A. I have built a little railroad there. We built that in 
1906 and 1907; six or seven years ago. 

Q. Have you anything to do with the operating of it? 

A. Yes ; I am general manager of it. 

Q. Are you general manager of it now? 

A. Yes, sir. 

Q. And you have been general manager since 1906 or 
1907? 
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A. I liave been general manager about four years. 

Q. What position do you hold in the bank? 

A. I am president of the bank. 

Q. Have you an office in the bank? 

A. No, sir. 

Q. You have no office there? 

A. No, sir. 

Q. There is an office there where you go ? 

A. Yes. The cashier is the manager of the bank. It is a 
national bank. 

Q. It is a national bank? 

A. Yes. 

Q. And you are president of it? 

A. Yes. 

Q. Do you ever go to the bank? 

A. Yes, sir. 

Q. Do you pay any attention to its affairs ? 

A. Quite a little, yes. You might say I was half active 
in it. 

Q. What do you mean by "half active" in it? 

A. I do not have anything to do with the details of the 
bank, but with the policies. 

Q. You attend to the policies ? 

A. I have a voice in the policies. 

Q. When you say "half active," do you go there every 
day? 

A. No, sir, 

Q. Do you have stated times for going there? 

A. No, sir. 

Q. You mean you leave the bank to be run by other people, 
and you are president of it? 

A. The cashier is the active manager, responsible for the 
management of the bank. 

Q. But you are the president of the bank? 

A. I am the president of the bank. 

Q. Do you know what goes on from day to day? 

A. I know the policies of the bank. 

Q. Do you keep a line on their loans and discounts? 

A. Yes, sir. 
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Q. And credits? 

A. Yes, sir. They are submitted to me at my own office — 
new loans that are of a certain amoimt. 

Q. Where is your office? 

A. My hardware store is right next to the bank. 

Q. You do give a part of your time to the banking busi- 
ness? 

A. Yes, sir. 

Q. What is the capital of that bank? 

A. The capital, surplus and undivided profits are about 
$165,000. 

Q. What is the capital stock ? 

A. $100,000. 

Q. What are your duties in connection with this railroad? 

A. Largely the financing. 

Q. You are the general manager of it, you say? 

A. Yes, sir. 

Q. The general manager has control, has he not ? 

A. The assistant general manager is in charge of the 
operation. 

Q. Still, you are responsible, are you not, as general 
manager ? 

A. I am responsible. 

Q. For the transportation? 

A. Yes, sir. 

Q. And the safety of the lives of the people? You are 
responsible ? 

A. Yes, sir. 

Q. What is the length of that railroad? 

A. Fifty miles. 

Q. Do you ever go over that road? 

A. I go over there some. 

Q. So a part of your time is devoted to that? 

A. Yes. 

Q. Are you in the real estate business also ? 

A. I just own real estate. I am not in the business. 

Q. Do you carry on any other business, then, besides this 
banking business, the railroad business and the hardware 
business ? 
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A. Well, I am in the steamship business. 

Q. Where is your office for the steamship company? 

A. We have an office in New York. 

Q. You are in New York occasionally, then? 

A. Yes. 

Q. How often? 

A. I have been in New York one-third of the time during 
the last three or four years. 

Q. A third of your time? 

A. Yes. 

Q. Your hardware business goes on all the time, does it? 

A. Yes. 

Q. What position do you hold- in the steamship company! 

A. I am president. 

Q. You are the president of that? 

A. Yes. 

Q. What is the size of that business, how many ships have 
you? 

A. It is very small, only about a couple of ships. 

Q. And it keeps you away a third of your time? 

A. Yes. 

Q. Now, in the last four or five years what have been your 
active duties in the hardware business? 

A. Financing, and any new questions. 

■Q. What would you embrace under the head of "new ques- 
tions"? 

A. Well, the question of a new line of goods, or general 
questions of policy. One of the vice-presidents is general 
manager, and another vice-president is manager in charge of 
sales. I am merely in a consulting position. 

Q. Yours is one of higher responsibility in a general 
supervising way, is it? 

A. Yes. 

Q. How far personally in this financing and attending to 
the policies of this company have you had to do, in the last 
four or five years, with the actual question of details of pur- 
chases from time to time and negotiating for purchases? 

A. Very little. 
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Q. Well, now, how far do you come in contact with drnm- 
mers and solicitors? 

A. Very little. 

Q. They go mostly to your other people? 

A. The buyers ; the manager buys. 

Q. How many solicitors, or drummers, as we would call 
them, of the various sellers of the various kinds of hardware 
that you have mentioned here have you come in personal 
contact with in the last four or five years, and please name 
some of them and to what extent you come in contact with 
them. 

A. I have come in contact with them very little. 

Q. If you come in contact very little with those who sell 
to your company, I suppose you come in less contact with 
those who sell generally over the State to other people, ia 
the same line of business, do you not? 

A. You mean do I come in contact with them as they come 
there to solicit? I thought you meant that. 

Q. That is what I did mean. 

A. My acquaintance with the trade has kept me in pretty 
close touch with the travelers for the different companies. 

Q. You mean by close touch, so that you know them by 
sight? 

A. I know them personally, but if they wanted to sell my 
firm they would not come and solicit the business from me. 

Q. And all these things would be transacted with other 
people ? 

A. Yes. 

Q. If they were selling to other people, other than your 
firm, they would not communicate with you about that? 

A. No, sir. 

Q. Your knowledge, then, of what drummers and solicit- 
ing agents or vendors of hardware in Texas do is very large- 
ly of a general character, as you have described, is it nof? 

A. Yes. 

Q. Now, take the question of competition between drum- 
mers and representatives of other companies ; that is a mat- 
ter that would come more directly before the purchasing 
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agent of your company or your general manager, would it 
not? 

A. Yes. 

Q. Now, is it not a fact, well known and notorious, that 
for long periods, that is, from 1901 down to 1911, upon cer- 
tain lines of hardware — take, for illustration, nails — there 
was a uniform price that was known to the trade as a price 
at which the vendors sold, and that all of the dealers in those 
lines had to pay that same price? 

A. I don't think so. 

Q. Well, do you know to the contrary? 

A. Yes. 

Q. Do you mean to say that you know that there has been 
no period from 1901 down to 1911 at which on such articles 
as nails there has been a uniform price to the trade? 

A. That there has been no period? No, I didn't say that. 

Q. What did you say? 

A. I said that there had been competition at different 
periods. 

Q. You do not undertake to state just when they were or 
how long they continued? 

A. No, sir. 

Q. If there has been competition at different periods 
there have been periods at which there was no competition? 

A. There have been periods when the market was the 
same. 

Q. And everybody bought from the vendors at the same 
price and that was generally known, was it not? 

A. I have not that information, if that is correct. 

Q. You say the market was the same, the price was the 
same. What do you mean by that? 

A. When we went into the market and tried to get a lower 
price, we couldn't get it. 

Q. All of them quoted you the same price ? 

Me. Lindabuky : Let him finish. 
Mb. Dickinson : I thought he had. 
Mr. Lindabuby : I think not. 
Mb. Dickinson: Had you finished? 
The Witness: I think so. 
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By Me. Dickinson : 

Q. And notwitlistandiiig these efforts, all of them quoted 
you the same price, is that a fact, at times? 

A. I suppose so, yes. 

Q. Don't you know that to be a fact, Mr. Hughes? 

A. Tes, that would be so. 

Q. What tonnage do you handle in sheets as compared 
with the tonnage you handle in nails and wire fencing? 

A. Would you want exact figures? 

Q. Oh, no ; of course I would not expect you to remember 
the exact figures. 

A. You know it depends a good deal on periods. The last 
couple of years our sheet trade has been good and our wire 
nail trade has been light. 

Q. Take from 1912 back. 

A. At certain periods our trade was extremely active, be- 
cause we have a prairie country and it was all fenced. I 
would say 50 per cent, was sheets. 

Q. What year have you in mind? 

A. Oh, that is a general estimate I am making; very gen- 
eral. I have not any definite figures. 

Q. About how large a business in hardware does your 
concern do in a year, in round numbers? 

A. About $400,000, normal. 

Q. You handle a great many things besides sheets, corru- 
gated iron and wire fencing and nails? 

A. Yes. 

Q. What proportion of your entire business would you 
say would be represented by the sales in those commodities, 
in money value? 

A. Wire nails and sheets ? 

Q. Wire nails and sheets and fencing. 

A. I would say ten per cent. 

Q. And you deal in cutlery, do you? 

A. Yes. 

Q. That is very expensive, compared with the other? 

A. Yes, as compared with the tonnage. 

Q. And you deal in other expensive kinds of hardware ; I 
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mean comparatively expensive, as compared with wire fencing 
and sheets and nails ? 

A. Yes. 

Q. You say that the American Steel & Wire Company got 
a dominancy there owing to the very extent of their business, 
largely brought about by their being able to establish a ware- 
house? 

Mr. Lindabuby: I beg your pardon, he didn't say that. I 
object to that. 

Mb. Dickinson: I do not want to appear to say what he 
has not stated. Will you answer that question and explain 
it, if you will! 

The Witness: I said that they got a dominance in the 
trade when they established a large and complete stock of 
wire nails and fencing on the Texas coast. 

By Me. Dickinson: 

Q. Wasn't that very largely on account of the extent to 
which they handled those articles compared with other con- 
cerns ? 

Me. Lindabtjey: I object to that. 
Mb. Dickinson : Answer the question. 
The Witness : I think so, yes. 

By Me. Dickinson: 

Q. You spoke of handling the product of the American 
Steel & Wire Company in the last two years, and you used 
the word "handle." What do you mean by that, anything 
special? 

A. I mean we had bought practically all our wire nails 
from them for the last couple of years. 

Q. Does anyone else there in Abilene buy wire nails from 
them except you? 

A. Yes. 

Q. Other people do? 

A. Yes. 

Q. You did not mean to say that you were their exclusive 
agents ? 

A. No. 
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Q. And you were not an agent of theirs at all? 
A. No. We buy and pay cash for what we get. 

By Mk. Liitdabuey: 

Q. Has the Steel & Wire Company been able to quote 
better prices, since they established a warehouse on the coast 
of Texas, than their competitors ? 

A. Well, the main point of their dominance is a question 
of time, the question of quick delivery. 

Q. Have they also been able to quote better prices? How 
has their competition as to prices been? 

A. Yes, it has been better. 

Q. Since they established the warehouse on the coast of 
Texas? 

A. Yes. 

Mr. Dickinson: When did he say that that was estab- 
lished? 

Mr. Lindabury : In 1907 or 1908. That is all. 

Mr. Dickinson : That is all. 

Mr. Eeed : Mr. Ellis, will you be sworn? 
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was called as a witness on behalf of the defendants, and being 
duly sworn, testified as follows : 

DIEECT EXAMINATION 

By Me. Reed : 

Q. Where do you live, Mr. ElHs ? 

A. Birmingham, Alabama. 

Q. How long have you lived in Birmingham, Alabama ? 

A. Since August, 1908. 

Q. Prior to August, 1908, where did you live ? 

A. My residence was Duluth, Minnesota. 

Q. Duluth? 

A. Duluth, Minnesota. 

Q. How long had you lived there? 
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A. I had lived there since the 1st of January, 1906. I had 
made my headquarters there during a great part of the time. 

Q. What was your occupation while you were in Duluth 1 

A. Assistant geologist with the Oliver Iron Mining Com- 
pany. 

Q. Assistant to Mr. Merriam? 

A. Assistant to Mr. Merriam. 

Q. Prior to January 1st, 1906, what was your residence ? 

A. Washington, D. C. 

Q. And what was your occupation while you were in 
Washington? 

A. I was in the Geological Survey, as geologic aide. 

Q. In what bureau? Any particular bureau or depart- 
ment or branch? 

A. The Department of the Interior, I believe, in the office 
of the Geological Survey. 

Q. Have they not what they call the iron ore division? 

A. Well, I was not in the iron ore division. 

Q. Yours was general geologic work? 

A. Yes. 

Q. How long were you with the survey? 

A. I did some work for them in 1903 and received an ap- 
pointment with them in 1904, and resigned at the end of 1905. 

Q. Have you made any special study of geology ? 

A. Yes, sir. 

Q. At what place? 

A. At Northwestern University I took undergraduate 
work, and at the University of Wisconsin I took postgraduate 
work. 

Q. Postgraduate work in geology? 

A. Yes. 

Q. Since you went to Birmingham, in 1908, what has been 
your occupation? 

A. I was geologist for approximately a year, and then was 
appointed as assistant manager of the land department, and 
my work throughout has been essentially that of 

Q. (Interposing) Essentially geological? 

A. It has been essentially geological, with reference to 
the mineral value of lands and properties. 
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Q. With what company have you been associated since 
August, 1908? 

A. The Tennessee Coal, Iron & Eailroad Company. 

Q. And you are still in that position, are you? 

A. I am still there. 

Q. Are you familiar with the deposits of iron ore in the 
Birmingham District of Alabama? 

A. I am. 

Q. Have you studied them? 

A. I have. 

Q. On the ground? 

A. On the ground. 

Q. Been in the mines? 

A. Yes. 

Q. Are you familiar with the results of the diamond drill- 
ing that has been done there at various places ? 

A. Quite familiar with it, yes, sir. 

Q. Have you seen the records ? 

A. I have seen the records. 

Q. Did you have anything to do with locating the points 
at which any of these holes have been put down? 

A. Not of the iron. 

Q. Not of the iron? 

A. Not of the drilling for iron ore. 

Q. You were there while that drilling was being done, 
were you? 

A. Yes, sir. 

Q. Are you familiar with the titles and ownership of the 
ore bodies in the Birmingham district? 

A. Thoroughly familiar with them. 

Q. Have you made a study of them ? 

A. I have. 

Q. Are you familiar with the ownerships of the Tennessee 
Coal, Iron & Railroad Company? 

A. Yes, sir. 

Q. The Seminole Land Company is a subsidiary of the 
Tennessee Company, is it? 

A. It is. 
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Q. Are you familiar witli the ownerships of that company? 
A. I am. 

Mb. Eeed: Will you mark this, please (handing map to 
stenographer) . 

(The map was thereupon marked "Defendants' Exhibit 
No. 107.") 

By Me. Eeed: 

Q. I show you Defendants ' Exhibit No. 107, Mr. Ellis, and 
ask you what it is (handing map to witness). 

A. It is a sheet on which is indicated a map giving certain 
information regarding ownerships, location of iron mines, 
and the limits taken in estimating ore tonnages. The sheet 
also carries a geological cross section showing the structure 
in this territory, and carries a diagram giving tonnages, acre- 
ages, and relative percentages of the ownership of each as 
between the Tennessee Coal, Iron & Railroad Company, and 
companies controlled by it, and operating furnace companies 
and independent interests. 

Q. This exhibit No. 107 appears to contain two maps of 
the same region; is that correct, that it does? 

A. The map indicates two areas. 

Q. And this (indicating) and this, seem to be two maps 
of the same thing? 

A. One diagram covers the same area as the other, and 
is placed on the map to indicate the distinction between two 
areas indicated as area No. 1 and area No. 2. 

Q. Who made this map, Mr. Ellis? 

A. I prepared the original, and this is a reproduction of 
the original, which I have checked. 

Q. You say you made the original from which this was 
drawn by a draftsman? 

A. Yes, sir. 

Q. I call your attention to the map on the left of this ex- 
hibit No. 107, which shows different tracts within this large 
area in different colors, and ask you what is shown by that 
map? Does it show the difference in titles — 'Ownerships? 

A. There are three colors shown, which indicate different 
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ownerships. The pink indicates the ownership of independent 
interests; the brown indicates ownership of companies con- 
trolled by the Tennessee, Coal, Iron & Eailroad Company — 
interests, I should say; the purple represents the ownership of 
operating furnace companies. 

Q. Operating furnace companies, outside of the Tennessee 
Company? 

A. Outside of the Tennessee Coal, Iron & Railroad Com- 
pany. 

Q. And the pink represents the holdings of individuals or 
companies that are not operating furnaces? 

A. Yes, sir. 

Q. Immediately to the right of that map I notice on this 
same exhibit the same tract, with the same outline laid out, 
with a yellow field. What is that intended to show, Mr. Ellis ? 

A. That is intended to show the same area as the map 
on the left, and was used for the purpose of bringing out more 
distinctly and clearly the distinction between area No. 1 and 
area No. 2, which includes or covers the same area as No. 1 
and additional territory. 

Q. Area No. 1, then, if I correctly understand the map, 
indicates all that lies between the red line on the left-hand 
side of these areas and the heavy black line which runs down 
the center of the area? 

A. Yes. 

Q. And area No. 2 includes all within the heavy lines, the 
whole area that is tinted on the map ? 

A. Yes; the whole area that is tinted and is contained 
within the limits of the outer heavy black line. 

Q. Now, Mr. EUis, what does the heavy red line indicate 
on the left-hand side of this district as shown on these two 
maps? 

A. That indicates the outcrop of the red ore seam on Red 
Mountain, as closely as the scale of this map will permit it. 

Q. And what is area No. 1? 

A. Area No. 1 is the area which includes the available red 
ore reserves, the present available red ore reserves, as esti- 
mated by Mr. Burchard in Bulletin No. 400 of the United 
States Geological Survey. 
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Q. Wheii was that published, or rather, when was the 
work done in Birmingham in preparation for that bulletin, if 
you know? 

A. The work was done prior to 1911, but I cannot give the 
date of the bulletin. The bulletin itself will show that. 

Q. Yes.- What is area No. 2? 

A. Area No. 2 is the area which I would consider as the 
Birmingham district, in which I have estimated a tonnage of 
red ore, and includes the territory within which I think a 
reasonably accurate estimate can be made. 

Q. I want to get your reasons for limiting the district as 
you have done, and to get you to state to us what the effect 
would be on the percentage of the Tennessee Company if the 
district were increased in any direction. In the first place, 
the top of this map is north, is it not? 

A. The top is north. 

Q. If the line were extended or run out further to the west, 
what would the result be ? 

A. It would include territory which is non-ore-bearing. 

Q. And there is no ore to the northwest of the outcrop of 
red ore, I mean? 

A. Not in that territory. 

Q. In that district? 

A. No. 

Q. That is your reason for limiting it there, is it? 

A. Yes, sir. 

Q. Why do you not run it further to the north than Mor- 
row's Grap, which appears to be the northern or northeastern 
limit of the area ? 

A. Morrow's Gap marks the northeastern limit of the 
major portion of the actual mining operations of that district. 

Q. There are some operating mines north of that, though, 
are there not, in Alabama? 

A. Oh, yes. 

Q. What would be the effect if this northeastern limit of 
your district were extended, in regard to the percentage of 
the Tennessee Company in the area? Would it be increased 
by further extension or would it be diminished by further 
extension? 
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A. The percentage of the Tennessee Company's ore prop- 
erty would be decidedly decreased by extending the area 
further to the north. 

Q. So you stopped with the Alfretta mine No. 1, practi- 
cally, did you not? 

A. Practically, yes. 

Q. That is right near Morrow's Gap? 

A. Yes ; about half a mile south. 

Q. I notice that the district does not extend as far back 
from the outcrop at the upper end of this area as it does at 
the lower end. Why is that, Mr. Ellis? Why have you lim- 
ited it so strictly? 

A. At the lower end of the district I have information, 
derived from the results of a number of drill holes, which in- 
formation is sufficient to extend the territory to the limits 
to which I have carried it. To the north, in the upper portion 
of the map, we have not that information of drill holes, and 
consequently I have been conservative and have included a 
much more limited territory in the estimate. 

Q. What would be the effect on the Tennessee Company's 
percentage of extending the upper part of the area as far 
back from the outcrop as you have the lower part? Would 
it increase it or diminish it? 

A. It would very decidedly diminish it. 

Q. At the lower part of the map, at the point where the 
line is farthest from the outcrop, did you include the purchases 
of the ore lands of the Seminole Company? 

A. I included a portion of the purchases of the Seminole. 
I have included such acreage purchased by the Seminole Land 
Company as I could reasonably assume had ore value. 

Q. Does this district at its lower end, as you have defined 
it, include all of the drills? 

A. Yes, all the drillings of which I have record. There 
are others south of that of which I have no information. 

Q. I am speaking of those opposite this part of the out- 
crop, say between the Spaulding and Sloss mines. 

A. Yes ; that includes the area of the drills located in that 
territory. 

Q. Now, if this southeastern boundary, or eastern 
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boundary of the district were run along Shade's Mountain, 
that is, so as to omit this district in which the Seminole com- 
pany has been maldng purchases, what would be the effect on 
the Tennessee Company's percentage? Would it be increased 
materially or diminished'? 

A. It would not be materially changed ; it would be slightly 
decreased, but probably only a fraction of a percentage change 
either way. 

Q. So that by taking in this district where the Seminole 
Company has been buying it would not have materially altered 
the percentage? 

A. Not materially altered the percentage. 

Q. Now, I call your attention to the southern limit of this 
district as you have defined it. Is there any ore south of the 
south line of that district ? 

A. Yes, there is ore south of that line. It is shown on the 
outcrop, and various explorations have been conducted on it, 
and drilling is now going on back of the outcrop. 

Q. Why did you exclude it then? 

A. I had not sufficient knowledge on which to base any 
estimate. 

Q. Do you know what the effect would be if that area had 
been extended to include that southern land, the effect on the 
Tennessee Company's percentage? 

A. Assuming that that land carries ore in workable con- 
dition, it would materially lower the percentage of the Tenn- 
essee Company's holdings. 

Q. Naturally if it did not include any ores it would not 
change the situation one way or the other, but you have 
omitted it because you have not detailed knowledge of it? 

A. I have not enough knowledge of that territory to esti- 
mate it. 

Q. At the present time, including these Seminole Land 
Company purchases, what percentage of the merchantable 
ore of this area No. 1 does the Tennessee Company control? 

A. I have made no estimates of the tonnage in area No. 1 
based on my information. I have made an estimate of the 
tonnage in area No. 1 in conjunction with Mr. Eckel, which is 
based entirely on assumptions in Bulletin No. 400, and I have 
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used Mr. Burchard's tonnage figure for that area, and by- 
taking his basis or his scheme of calnlation I have figured the 
relative percentages of ownership of the three types of inter- 
est indicated. 

Q. That is to say, you have accepted the methods of 
figuring and the results of the United States Geological 
Survey in this BuUetia No. 400 for area No. 1, the total 
tonnage? 

A. I have not necessarily accepted them, but I have used 
them. 

Q. But you have used the same methods in calculating the 
tonnage of these three classes in that same district? 

A. As used by Mr. Burchard. 

Q. And on that basis of calculation what percentage of 
the ore ia Area No. 1 does the Tennessee Company own or 
control? 

A. Slightly less than 37 per cent. 

Q. Does that area include any of these Seminole pur- 
chases ? 

A. It does not. 

Q. Now, have you made a calculation of the tonnage in 
Area No. 2, and if so, when and how? 

A. I made a calculation of the tonnage in Area No. 2 

Mr. Dickinson: (Interposing) That includes No. 1 too? 

Mr. Eeed: That includes the whole thing. 

The Witness: (Continuing) I made a calculation of the 
tonnage in Area No. 2 during September, 1913, and have based 
my calculations on the thicknesses of ore as indicated in mine 
workings and in outcrop of the red ore, and on the results 
shown by diamond drill holes which have been sunk in the 
valley. 

By Mr. Eeed: 

Q. And of that Area No. 2, calculated in that way, what 
percentage does the Tennessee Company own and control? 

A. 32.7 per cent, of the iron ore, estimated for the total 
area. 

Q. Including the Seminole purchases? 

A. Including the Seminole purchases, and the Potter Ore 
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Company, whicli is also a subsidiary — leased property rather. 

Q. Do you know any better way of calculating tonnage 
than you have used in calculating this Area No. 2? 

A. That is the best method I was able to arrive at after 
several years of work. 

Q. Does it represent your best judgment of the tonnage of 
available ore there? 

A. It certainly does. 

Q. What is the total tonnage of ore in Area No. 2? 

A. 1,387,945,000 tons. 

Q. What tonnage does the Tennessee Company own or 
control in that district? 

A. 454,000,000 tons. I can give it closer if you desire; it 
is given on the map. 

Q. Yes, do so. 

A. 454,180,000 as calculated. 

Q. Of that tonnage how much is included for those Semi- 
nole Lands? 

A. That includes approximately 58,500,000 tons. 

Q. In the lands purchased by the Seminole Company? 

A. Yes. 

Q. When were those lands purchased? 

A. During 1910 and the early part of 1911. 

Q. What was the aggregate price paid for them? 

A. Approximately $160,000. 

Q. What is the fact as to the quality of the ore disclosed 
by these drillings farthest from the outcrop? Is it as good 
as the outcrop ore? 

A. The metallic iron content in the holes which are 
farthest out is higher than the metallic content of the ore 
mined at present. 

Q. That is, higher than the ore which is mined near the 
outcrop? 

A. Yes, sir. 

Q. How about the width of the vein in these most remote 
holes from the outcrop ? 

A. In the most remote holes there is no apparent change 
in the thickness as indicated on the outcrop ore. 
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Q. Well, how about the intermediate holes? What do 
they show as to quality and width? 

A. The intermediate holes indicate in certain territories 
a possible increase in iron content away from the iron — 
away from the outcrop. In other parts of the territory they 
show no change whatever. They do tend to show some de- 
crease in the thickness of the ore as you get away from the 
outcrop, and there is a general tendency throughout the terri- 
tory in a southeasterly direction toward a decrease in the 
thickness of the ore. 

Q. In the calculation of the ores at the extreme rear of 
this area furthest from the outcrop, have you assumed a 
thickness as much as was shown by these most remote holes, 
or have you assumed a diminishing thickness ? 

A. I have assumed a diminishing thickness there for the 
sake of conservatism. 

Q. AVhat would be the effect on the percentage of the Ten- 
nessee Company if you used a continued thickness the same 
as the outcrop? 

A. The percentage of the Tennessee Company would show 
a decrease. 

Q. Do you think you have made this map on a fair basis, 
Mr. Ellis? 

A. Certainly on a conservative basis, and if it is not fair, 
it is unfair toward the Tennessee Company. 

Q. Mr. Ellis, have you ever examined any of the ores of 
Newfoundland ? 

A. Yes, sir. 

Q. When? 

A. During the last year. 

Q. Did you make a trip to Newfoundland for the purpose 
of examining those ores ? 

A. I did. 

Q. With whom did you go? 

A. Mr. Edwin C. Eckel. 

Q. Whereabouts in Newfoundland do their most import- 
ant ore bodies outcrop? 

A. On Bell Island, which is an island in Conception Bay, 
in the southeastern portion of Newfoundland. 
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Q. Is that near to the town of St. Johns ? 

A. Within twenty miles. 

Q. This Conception Bay is a bay of the ocean, is it? 

A. Yes, it is an open bay on the Atlantic Ocean. 

Q. And ocean vessels can land at this island, can they? 

A. They can and do. 

Q. There is deep water right to the island? 

A. Yes, sir. 

Q. Does the ore outcrop on the island itself? 

A. Yes, sir. 

Q. What is the nature of the Newfoundland deposit, Mr. 
Ellis? Is it sedimentary? 

A. It is a bedded deposit of sedimentary origin. 

Q. Does it resemble the Birmingham ores to any extent? 

A. There is a very remarkable resemblance to the Bir- 
mingham ores. 

Q. Is it of the same geological age? 

A. Probably not; it is probably of a slightly older period. 

Q. How does it contrast with the Birmingham ores in 
quality; in its iron content? 

A. It has a higher metallic content than the Birmingham 
ores. 

Q. Is the iron content of the Newfoundland ores fairly 
constant, or is it variable? 

A. Fairly constant. 

Q. About what does it run? 

A. Between 51 and 52 per cent, metallic iron. 

Q. As against about what metallic iron content in the Bir- 
mingham district, on the average? 

A. As against 36 per cent. 

Q. How about the thickness of the bed in which the ore 
lies ia Newfoundland, as contrasted with the Birmingham 
district? 

A. Well, there are three iron ore beds in Newfoundland, 
which are being worked, and the aggregate thickness is 
greater than that of the Birmingham ore. 

Q. What is the thickness of those three beds — the aver- 
age thickness of those three beds that are being worked in 
the Newfoundland deposits? 
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A. One bed, the lowest and the one called the Dominion, 
will average 15 feet in thickness of clean ore ; the middle or 
Scotia bed will average eight feet in thickness, and occasion- 
ally has a small parting of foreign matter; and the npper 
bed will average about seven feet. 

Q. What is the depth of these Newfoundland ore beds 
below the horizon? 

A. It averages about eight degrees. 

Q. Eight degrees? 

A. Yes. 

Q. Have they been followed under the ocean to any dis- 
tance, or under Conception Bay? 

A. They have been followed a considerable distance un- 
der the waters of Conception Bay. 

Q. Have they been mined from under the Bay? 

A. Yes, sir; they have. They were operating at the time 
I was there. 

Q. What companies are operating there? 

A. The Dominion Iron & Steel Company and the Nova 
Scotia Steel & Coal Company. 

Q. How far have the Dominion Company's workings 
gone under the Bay? 

A. Approximately 7,500 feet. 

Q. Do you mean to say that they are mining 51 or 52 per 
cent, iron out of a 7,500 foot shaft? 

A. Slope; yes, sir; 7,500 foot slope. It might be 7,300 or 
7,000. I would not give that figure accurately. 

Q. Which company is it that is doing this? 

A. The Nova Scotia Steel & Coal Company. 

Q. I think I asked you about the Dominion Company. 

A. Then I misunderstood. The Dominion Company has 
no submarine workings at present. 

Q. And it is this Nova Scotia Company which is mining to 
a depth of 7,500 feet? 

A. Yes, sir. I would not give the exact figure at 7,500 
feet. My recollection is it is between 7,300 and 7,400 feet. I 
gave it in round numbers. 

Q. Have you been in those submarine workings? 

A. Yes, sir. 
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Q. Clear to the face? 

A. Yes, sir. 

Q. Have joa examined the ore bodies in the lowest work- 
ings? 

A. I examined them and measured them. 

Q. Were they being worked at the time? 

A. They were. 

Q. Was ore being raised from this 7,300 foot depth? 

A. They were hoisting ore out of the slope the days I was 
there. 

Q. Did you measure the ore at more than one place in 
these workings? 

A. I made several measurements. 

Q. Now, are these ores being worked on the island also? 

A. Yes, sir. 

Q. Where does the Dominion Company get its ore? 

A. It is getting the bulk of its ore at present from the 
Dominion seam, largely from open quarries; partially from 
underground work. 

Q. Is the nature of this deposit of ore such that an ac- 
curate estimate can be made of the quantity contained in any 
given area, such as a square mile or an acre? 

A. I think it can. It is a very uniform ore in its compo- 
sition and in its general character, and I think that for any 
given area an accurate estimate can be made of the possible 
yield of iron. 

Q. Has this deposit been faulted to any considerable ex- 
tent or to any important extent? 

A. Well, there have been a number of minor faults found 
in driving the submarine slope of the Scotia Company, but 
they have not been serious hindrances in their mining opera- 
tions. 

Q. How does the thickness of the ore beds at these deep 
workings contrast with the thickness at the outcrop or near 
the surface? 

A. It is decidedly thicker in the submarine slope. 

Q. It gets thicker as it goes down, does it? 

A. Yes. 

Q. Where is this ore being shipped to, Mr. Ellis? 
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A. I was informed by the representatives of the com- 
panies as to the shipments of the ore, and I also examined the 
records of the American consul, and I also examined the rec- 
ords which are shown in the geological survey office of New- 
foundland. 

Mr. Dickinson : We object to any such evidence as that as 
secondary. 

By Mr. Reed: 

Q. Go ahead, Mr. Ellis. Did you examine any custom 
house records, too ? 

A. I. did. 

Q. Tell us where this ore was being shipped. 

A. A portion of it was being shipped to England; a con- 
siderable portion of it was being shipped to Belgium ; a large 
amount of it was going to Nova Scotia and Sydney, and an- 
other considerable portion of it was going to the United 
States, at Philadelphia. 

Me. Dickinson: For what year are you speaking now? 

By Mb. Reed : 

Q. You are speaking of 1912, or 1913, now? 

A. I saw the records for the years 1911 and 1912. 

Me. Dickinson: But I mean as to the shipment to the 
United States. What period are you speaking of — 1911 ? 

The Witness : The same periods. I saw the records prior 
to those dates, also, of shipments to the United States. 

Me. Dickinson: I do not know whether you catch my 
meaning. I mean, where you spoke of shipments to the United 
States what years did you see the records showing that? 

The Witness : 1911, and 1912, and, I think, for each year 
back to 1908. 

By Me. Reed : 

Q. Do you know how long Newfoundland has been ship- 
ping ore to the United States ? 

A. I have not that information. That will be shown, how- 
ever, in the records of the United States Geological Survey, 
the records of imports into this country. 
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Q. Did you ever assist to make up any of those annual 
reports ? 

A. I did not. 

Q. Now, Mr. Ellis, did you make any estimate of the quan- 
tity of merchantable iron ore in that Conception Bay district 
within workable distance of Bell Island, or of the mainland? 

A. I made two estimates which I considered as conserva- 
tive and divided them into two classes ; one which I considered 
as practically proven ore and which went to a distance of ap- 
proximately two miles from shore. This area carried 

Mk. Dickinson : We object to that statement as to what the 
estimates were, as irrelevant. 

By Me. Eeed : 

Q. Now, go ahead, Mr. Ellis, please. 

A. This area carried, according to my calculations, 1,000,- 
000,000 tons of ore. Then I assumed a second area which 
included the first area and which would give a working radius 
from Bell Island of approximately five miles for slope work ; 
and in this area I calculated a tonnage of 3,250,000,000 tons. 

Q. What warrant had you for assuming that ore lying five 
miles from Bell Island could be recovered ? Do you know any 
place in which submarine workings have gone to that dis- 
tance? 

A. No, sir. I assumed that it was recoverable from that 
distance — ^in the first place I made sufficient geological in- 
vestigation on the surrounding territory to be sure that the 
ore was there ; and from my knowledge of mining operations, 
general information and observation and experience in con- 
nection with mining operations, I think it is a reasonable 
assertion to say that slopes of that degree of inclination can 
be carried to a point five miles from the shore and recover ore 
economically. 

Q. Does the fact that the ocean lies above this ore intro- 
duce any new mining problems? 

A. None. They are mining coal in Nova Scotia under the 
sea, and in European countries they are mining under the 
ocean. 
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Q. They are mining under the ocean off the shore of 
Wales, are they not? 

A. That is my imderstanding. I read it. 
Q. Do yon know how far they go there? 

Mb. Dickinson: One moment. We except to that last 
answer as hearsay. The witness shows that he does not know. 

By Me. Reed: 

Q. Now, will you answer my last question? 

A. In Nova Scotia the coal mines are extended as far as 
two and a half miles from the shore. I cannot give any 
definite information as to conditions in Great Britain, but the 
conditions are in no way different from the conditions of ordi- 
nary slope operations underground at any point ; and in Bir- 
mingham we have slopes which are three miles in length. 

Q. Tou have slopes in Birmingham three miles in length f 

A. In the coal mines, yes. 

Q. Is there any difference in the engineering problem in 
an iron mine? 

A. There is no difference. A ton of coal and a ton of 
iron weigh the same and both are hauled out by practically 
the same methods. 

Q. How deep have your workings gone in the iron mines 
at Birmingham? 

A. I cannot give exact figures on that, but we have several 
slopes down there half a mile, and some of them are 3,000 feet 
or further than that. 

Q. Do you know how far the engineers of the Nova Scotia 
Company plan to mine this iron ore under Conception Bay? 

Mb. Dickinson: That is excepted to as hearsay and in- 
competent. 

By Mb. Eeed : 

Q. WiU you answer the question, please f 

A. The Nova Scotia Steel & Coal Company have taken up 
submarine claims which extend for a distance out, I should 
say, 12 miles from shore; at least they have something lil^e 
eighty miles of what are called submarine claims ; and they 
naturally would not take up those claims and make payments 
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on them annually, as they have to do, unless they intended to 
operate the ore under them. 

Q. How do you know that they have taken up those claims? 

A. I have seen the records ; the official government records 
of St. Johns. 

Q. Of the Bureau of Mines? 

A. Yes, sir. 

CEOSS EXAMINATION 

By Me. Dickinson: 

Q. You say they have taken up claims which extended up 
would be how far from the shore — extended vertically to the 
top of the sea — 

Mb. Ebbd : You cannot go very far from the shore verti- 
cally. Judge. 

Me. Dickinson : But you can go from your hole vertically 
until you get out ; I want to know how far out that would be 
from the shore — to point to which he says these claims were 
taken up. 

The "Witness: You mean the distance from the shore or 
the distance from the top of the water? 

By Mb. Dickinson : 

Q. You spoke of some claims having been taken up that 
you know of? 

A. Yes. 

Q. Where are those claims ; are they taken up on the land? 

A. They are spread out from the surface of Conception 
Bay, over the area occupied by Conception Bay. 

Q. How far from shore? 

A. As I say, I think they go out from shore ten or twelve 

miles. 

Q. Ten or twelve miles. Who owns it out there, twelve 
miles from shore? 

A. A number of different interests, but the Nova Scotia 
Steel & Coal Company own the principal titles. 

Q. How did they get title? 

A. From the Government of Newfoundland. 
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Q. Does the Govemment of Newfoundland own twelve 
miles out from shore? 

A. They claim to own everything out there in mineral 
rights, and they are selling those rights. 

Q. How far do they own across the Atlantic? 

Mr. Eeed: Conception Bay is a closed hay; you can not 
keep on going across the Atlantic. Have you flushed with Mr. 
Ellis? 

Me. Dickinson: No, we haven't started. 

(Whereupon, an adjournment was taken until tomorrow, 
Thursday, October 9, 1913, at 10:30 o'clock a. m.) 



EDWIN B. ELLIS. 6711 

~ NINETY-SECOND DAY. 

Empire Building, 
71 Broadway, New York City, 

Thursday, October 9, 1913. 
Before Special Examiner John Aethtjr Beown. 

Present on behalf of the United States, Me. Dickinson 
and Mb. Colton. 

Present on behalf of the Defendants, Mr. Sbveeance, Mb. 
BoLLiNG, Mb. Lindabuey and Mb. Eeed; also, on behalf of the 
Great Northern Iron Ore Interests, Me. Chestee W. Cut- 
hell. 



EDWIN E. ELLIS, 

the witness under examination at the taking of the adjourn- 
ment, resumed the stand. 

CROSS EXAMINATION (Continued) 

By Me. Dickinson : 

Q. What is your age, Mr. Ellis? 

A. Thirty. 

Q. You went to Alabama, as I understand, first in 1908? 

A. Yes, sir. 

Q. What part of 1908? 

A. In August. 

Q. This map that you have here and the estimates that 
appear on it and to which you have testified, speak as of 
what time (referring to Defendants' Exhibit No. 107). 

A. As far as the holdings of the Tennessee Company are 
concerned, they speak as of January 1, 1912, and represent 
conditions which existed at that time. There has been some 
change, however, in the relative holdings of the independent 
furnace companies and independent interests since that time, 
which is indicated on the map ; but I was not able to bring the 
map down to date, because of the reason that I did not know 
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the tonnages mined by outside companies since that date, and 
could not correct the estimates in accordance with them. 

Q. And the map and the testimony you have given based 
on it do not speak as of any time anterior to January 1, 1912? 

A. It would speak as of any time prior to November, 1911. 

Q. What do you mean by any time prior to 1911 ? 

A. It would speak as of that date, which was the approxi- 
mate period of termination of the Seminole Land Company's 
purchases, and they are included in the estimate. As far 
as the holdings of the Tennessee Company are concerned, in- 
dependently of the Seminole Land Company, that portion of 
the estimate referring to them would be as of January 1, 
1911. Actually there would be little change for the period of 
three or four years before that time, except with reference 
to ore which had been mined. 

Q. You mean out of that property! 

A. Yes, sir. 

Q. But your calculation of percentages, based on the show- 
ing on this map and the relative holdings of the Termessee 
Company, including the property of the Seminole Land Com- 
pany and the other company to which you referred, speak as 
of what time? 

A. As of November 1, 1911. With reference to the rela- 
tive percentages of the Tennessee Company, as I say, there 
have been since that date some changes in the other interests, 
in that certain independent interests' property has been 
bought by operating furnace companies, not the Tennessee 
Coal, Iron & Eailroad Company. 

Q. Then neither the map nor the testimony which you 
have given speaks as of any date prior to November 1, 1911 ? 

A. That is correct. 

Q. Mr. Ellis, take this tract of land included in Area No. 
1, on the map which has been marked Defendant's Exhibit No. 
107; what is the extreme distance from the line on the 
northeast to the line on the southwest? 

A. Along the outcrop it is 26 miles. 

Q. And the lower boundary line — what is the extreme dis- 
tance of that from east to west? 

A. You refer to the lower boundary line of tract No. 1? 
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Q. Yes. 

A. In an east and west direction it would probably be be- 
tween 6,500 and 7,000 feet. 

Q. Take the northeastern boundary line. What would the 
distance of that be; its longest distance? 

A. In an east and west direction? 

Q. No; I want it as it lies. It lies from northwest to 
southeast. 

A. The limiting boundary running northwest and south- 
east would be slightly over three-quarters of a mile, and a line 
parallel to that at the southwesterly extremity of this area 
would be approximately 6,000 feet in width. 

Q. Take the point indicated by the Ishkooda mine. No. 12 ; 
now from the outcrop there in a line at right angles to the out- 
crop to this black dividtag line, what is the distance approxi- 
mately? 

A. Slightly over one mile. 

Q. Take at Spaulding Mine from the outcrop there and at 
right angles to the outcrop, what would be the distance to the 
black dividing line between Area No. 1 and Area No. 2 ? 

A. Approximately one and one-quarter miles. 

Q. Take the Dago mine and answer the same question in 
respect to that? 

A. That is approximately one-half a mile. 

Q. Now take Area No. 2, the distance there of that area 
from the northeastern boundary to the southeastern boundary 
is approximately the same as No. 1? 

A. The average length would be slightly less than that of 
No. 1 

Q. It would be slightly less? 

A. Yes. 

Q. Take the line at the top, from northwest to southeast. 
What is the length of that boundary line? 

A. A little less than two miles. 

Q. Now will you give the same distance with respect to 
that area that I asked in regard to the Ishkooda mine. No. 
12, to the eastern boundary line of No. 2. 

A. A little less than four and a half miles. 

Q. Now answer the same question as to the Spaulding? 
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A. That is slightly less than four miles. 

Q. The next is the Dago ; will you answer the same ques- 
tion as to that? 

A. One and one-quarter miles. 

Q. I wish you would indicate from a paper here shown 
you, entitled ' ' Statement showing property acquired by Semi- 
nole Land Company" on this map the situation of those prop- 
erties of the Seminole Land Company. 

Mk. Dickinson: Mr. Eeed, would you object to his indi- 
cating that with a little black cross ? 

Mr. Reed: Not in the least, but I suggest that Mr. Ellis 
has a map which would show that separately. 

The Witness : I have a map showing that separately. 

Mr. Dickinson: I think I would rather have that other 
map. It would take up less time. Can you send and get it ? 

(Here a map was produced by the witness and marked 
"Defendants' Exhibit 108.") 

By Mr. Dickinson: 

Q. Will you please indicate the locations of the holdings 
of the Seminole Land Company within the Area No. 21 

A. I do that by exhibiting herewith a map with the lands 
of the Seminole Land Company shown thereon in black bars. 

Q. What do the pink colors indicate on that map ? 

A. That represents land which has been purchased by 
other interests than those connected with the Tennessee Coal, 
Iron & Eailroad Company subsequent to January 1st, 1908. 

Q. You mean purchases subsequent to January 1st, 1908? 

A. Yes, or which have changed ownerships subsequent to 
January 1st, 1908. 

Q. Is the Tennessee Company interested in any way in 
any corporation except the Seminole Land Company, which 
holds ore lands in that region? If so, what company or com- 
panies ? 

A. It is interested in the Potter Ore Company. 

Q. You mentioned that yesterday? 

A. Yes, sir. 

Q. Are those all in which it is interested? 

A. To the best of my knowledge. 
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Q. What interest has it in the Potter Ore Company? 

A. The Potter Ore Company is owned jointly by the Re- 
public Iron & Steel Company and the Tennessee Coal, Iron & 
Railroad Company, and the entire ownership of the Potter 
Ore Company was divided by an agreement into two working 
territories controlled by each company, and for which land 
they hold leases from the Potter Ore Company. 

Q. Now, where are those lands of the Potter Ore Company, 
which were assigned in that agreement to the Tennessee Coal, 
Iron & Railroad Company, situated? 

A. Part of them are south of Sadler's Gap, and part of 
them opposite Muscoda No. 1 and Muscoda No. 2 mines. 

■Q. Are they embraced within this area No. 1? 

A. I believe that all of them are embraced within the 
area No. 1. There might be a small portion outside of the 
area No. 1. Yes, there are possibly 200 acres outside of area 
No. 1. 

Q. Is it in area No. 2? 

A. The balance of it is in area No. 2. 

Q. What is the entire acreage of those properties which 
are controlled by the Tennessee Coal, Iron & Railroad Com- 
pany? 

A. Within the larger area? 

Q. Yes. 

A. 14,553 acres. 

Q. When were they divided between the Republic and the 
Tennessee Companies? 

A. I could not give you the date, Judge. That lease 
agreement has been in force for several years; probably six 
or seven years. It was prior to my first visit to Birmingham. 

Q. Was it in force when the Tennessee Coal, Iron & Rail- 
road Company's properties were acquired by the United 
States Steel Corporation? 

A. I could not tell you. 

Q. You have included, have you, these Potter ores in the 
percentage of the Tennessee Company in these calculations 
you have made, or not? 

A. I have included that portion of the Potter ores which 
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are under lease to the Tennessee Coal, Iron & Railroad Com- 
pany. 

Q. I just want to understand you. I understood you to 
say that the holdings of that company had been divided up 
between the Republic and the Tennessee Companies! 

A. Yes, sir. 

Q. Now, you speak of "that portion which is under lease 
to the Tennessee Company. ' ' Is there any difference between 
the two? If so, what is it? 

A. I stated that the property of the Potter Ore Company 
had been divided into two classes or into two portions, one 
portion being leased to the Tennessee Company and one por- 
tion being leased to the Republic Company, and I have in- 
cluded in the estimates of the Tennessee Company's owner- 
ship that portion which they have leased from the Potter Ore 
Company. 

Q. I understand. 

A. But I have not included the portion leased to the Re- 
public Company. 

Q. Was this divided according to acreage or according to 
tonnage, or how? 

A. I will have to give you that information from hearsay, 
Judge. 

Q. You do not know? 

A. I do not know. 

Q. I believe you have given the acreage controlled by the 
Tennessee Company? 

A. Yes, sir. 

Me. Reed: What was divided according to tonnage or 
acreage? 

The Witness : I have not given the acreage of the Potter 
Ore Company controlled by the Tennessee Company; no, sir. 

By Me. Dickinson : 

Q. Would you give that, please? 

A. I would have to refer to memoranda which I have not 
here, to do it ; I do not carry those figures in my mind. 
, Q. Can you give the estimated tonnage of the land of the 
Potter Ore Company? 
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A. I can give you an approximate 

Q. (Interposing) I mean of that portion of it included in 
the Tennessee Company's ownership. 

A. It is approximately 27,000,000 tons. 

Q. What relation does that bear to that part that was 
turned over to and which is controlled by the Republic Com- 
pany? 

A. My estimate that I made of that gave the Eepublic 
Company a little the better of the deal. 

Q. That is to say, you think they have a little more than 
27,000,000? 

A. Yes, sir. 

Q. How much more has the Eepublic than the Tennessee 
Coal, Iron & Railroad Company in tonnage, according to your 
estimate ? 

A. In the Potter ore lease? 

Q. Yes. 

A. My recollection is two or three million tons, but I can- 
not give those figures exactly. That is the best of my recollec- 
tion. 

Q. This estimate made by Mr. Burchard, in Bulletin No. 
400, to which you refer, of the ore reserves in Area No. 1, 
speaks as of what time? You understand my question, do you 
not, when I say "speaks as of what time"? 

A. Yes, sir. 

Q. I do not mean when it was published, but I mean to 
what period does that estimate refer? 

A. I do not know when Mr. Burchard completed his esti- 
mate, or to what date he carried his tonnage of ore mined 
which had to be subtracted from his totals to give the final 
result, so I cannot give you that date. 

Q. He made estimates, did he, within that area which you 
have designated here as Area No. 1 ? 

A. Yes, sir. 

Q. But you do not know as of what period he made those 
estimates ? 

Mb. Reed : Would not the estimates speak for themselves ? 
Mr. Dickinson : But I am testing the witness ' knowledge. 
Mb. Reed: Very well. 
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The Witness: He was down in that district during 1908 
and 1909, and how long prior to the publication of that bulletin 
he made his estimate, I cannot say. I have no way of know- 



By Me. Dickinson : 

Q. But you have taken his estimate of the available ore 
reserves within that area and accepted it in your testimony as 
of the present time? 

A. I did not accept it in my testimony. I stated that I had 
followed his method of calculation and had used his figures in 
order to get a comparison within that particular area, of the 
relative holdings and tonnages of the Tennessee Company as 
compared with other operating furnace companies, and with 
independent interests. 

Q. In order to have a comparison, you had to have certain 
elements. You had his as one element? 

A. I used his elements exclusively m making that calcula^ 
tion. 

Q. As of what time did this comparison speak? 

A. As of the time that the estimate was made by Mr. Bur- 
chard. 

Q. Then what time was that? 

A. I could not give you the date, Judge. That was im- 
material, as far as my purpose was concerned. 

Q. In making this comparison as of that unknown date, 
what did you take as a basis for the other elements of the 
comparison? That is, what date did you take of the holdings 
of the Tennessee Company for this comparison? 

A. I know that the holdings of the Tennessee Company 
within that territory had not changed subsequent to the period 
that Mr. Burchard made his estimate, and prior to the period 
that I made the comparison. 

Q. Had there been no developments in that territory 
within that time, of ore? 

A. There had been developments of ore, but there had 
been no change in the ownership of the Tennessee Coal, Iron 
& Eailroad Company. 

Q. Well, had the Tennessee Coal, Iron & Eailroad Com- 
pany, within that time, made any explorations and done any- 
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thing upon whicli any estimates had been made of its ore 
holdings in that region? 

A. The Tennessee Company had conducted explorations, 
and we had data to make estimates, but our data was not 
available to Mr. Burehard and had no connection with this 
comparative estimate which I have made here. 

Q. The data were available to you? 

A. Yes, sir ; and I made — 

Q. Did you use them? 

Me. Ebbd : Let him finish, Judge. 

The Witness: I made estimates, based on our own data, 
which are the estimates of Area No. 2. The estimates for 
Area No. 2 have absolutely no connection and no reference to 
the figures which are given for No. 1, which are Mr. Burehard 's 
figures. My figures were made independently of his, and 
without regard to his calculations. 
By Mr. Dickinson : 

Q. As I understand it, Mr. Burehard made an estimate of 
the red ore reserves of the entire Area No. 1, as a whole, and 
did not assign any relative proportion to any particular 
owner ; is that a fact ? 

A. No, sir; he did not. 

Q. But you do, in estimating the percentage of Area No. 1? 

A. Yes ; I have taken his estimates and, using his basis of 
calculations, have, in addition to that, divided the tonnages as 
between the different interests represented. 

Q. That is what I want to get at, Mr. Ellis. You took 
his estimate of the whole, as of whatever date it spoke? 

A. Yes. 

Q. Which date you cannot give? 

A. Yes. 

Q. But to get at the other features of your comparison, 
you took some data, did you not, showing the holdings of the 
Tennessee Company? 

A. Yes, sir ; I did. 

Q. As of what time did that data speak, and where did you 
get the data and what data did you use? 

A. The data which I used, showing the holdings of the 
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Tennessee Company, was data which was available in my 
office at all times, and which I constantly used, and I knew 
that subsequently to the time that Mr. Burchard made his 
estimate there had been no change in the ownership of the 
Tennessee Company ia that territory, and' accordingly I was 
perfectly safe in assuming that my estimates were proportion- 
ately fair. 

Q. Mr. Burchard made no comparison? 

A. Not to my knowledge. 

Q. You did? 

A. I did. 

Q. One controlling element was the total of the content 
there in that region which Mr. Burchard had arrived at? 

A. Yes, sir ; but he had arrived at that by a series of cal- 
culations. He divided the outcrop, or the ore territory frona 
Spark's Gap to Morrow's Gap into a number of mining sub- 
divisions, to each of which he assigned certain ore thick- 
nesses and certain widths from the outcrop; and then gave 
a series of units to work from, so that the estimate which I 
made, which was comparative, and as between different in- 
terests involved, could not be far out of the way. It was very 
close. 

Q. Was your estimate based upon data arrived at by drills 
or explorations of the properties of the Tennessee Company, 
or did you just take acreage ? 

A. I took Mr. Burchard 's data, for instance 

Q. We understand that, now 

Me. Ebed: Please let him finish his answers, Judge. 

The Witness : For instance, as I say, he divided the terri- 
tory from Spark's Gap to Morrow's Gap, into several units. 
For each of these units he gave a distinct thickness of ore, a 
distinct width of ore territory, so that, having a given length 
and a given width it was easy to compute for that area what 
the acreage was; and his tonnage was given, of course, for 
that unit. Then, by dividing the acreage in that territory 
as between the different interests, you can arrive, for each 
of his units of territory, at a very close approximation of the 
relative tonnages of ores of the different interests involved. 
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By Me. Dickinson : 

Q. Is that what you did ? 

A. Yes, sir. 

Q. What you did was to take the aggregate of the various 
units set down by Mr. Burchard, and then, within the terri- 
tory embraced by those various units, you took the acreage 
of the Tennessee Company and the acreage of the independent 
companies, and you assumed a constant factor for them, and 
in that way arrived at the proportion of the Tennessee Com- 
pany? 

A. Exactly. 

Q. Then it was not based upon any actual knowledge of 
yours as to the character of the ore holdings within those vari- 
ous units of the Tennessee Company, based upon any explora- 
tions by drills or entry or otherwise, but was purely an acre- 
age calculation? 

A. For the area No. 1 1 tried to make a comparison, using 
the data as published in the United States Geological Survey, 
in order to arrive at that relative relationship of the Ten- 
nessee Company's holdings to other interests, but the bulletin, 
of course, did not give the ownership of the different interests 
involved. 

Q. But, after all, it was an acreage comparison, assuming 
a constant quantity per acre, was it not — a constant average 
per acre? 

Mr. Eebd: If you will pardon an interruption, Judge, I 
think you have misunderstood the witness, and I know you do 
not want to. 

Me. Dickinson : No. I am trying to get just exactly what 
he did do. 

Me. Eeed : He has said that Mr. Burchard assumed a dif- 
ferent thickness in the different units. 

Me. Dickinson : I understand that. 

Me. Reed: I think probably you have understood him to 
say that he and Mr. Burchard too assumed a constant thick- 
ness of the vein throughout the whole of area No. 1. 

Me. Dickinson : No. I said in my former question, in the 
several units. 

The Witness : It was a different thickness for each unit. 
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By Mr. Dickinson: 

Q. But within these units your comparison was based 
purely upon acreage? 

A. Yes, sir. 

Q. And not upon any explorations or actual knowledge of 
the contents. 

A. No. 

Q. You stated that you had used his estimates, but I be- 
lieve you stated something — I do not remember the exact 
language — to the effect that you had not accepted them. What 
do you mean by that? 

A. I meant by that that in making the estimate which I 
used for the Area No. 2 

Q. I am speaking now of Area No. 1. 

(By request, the stenographer repeated the pending ques- 
tion. ) 

Q. I am referring now to area No. 1. 

A. I have made no estimate of area No. 1 based on my 
own data, and if I were making an estimate of that area, I 
would not use the basis of calculation which Mr. Burchard 
used ; but, by using his method of calculation for purposes of 
comparison, and by taking these various units which are rela- 
tively small, the percentages of tonnages and of acreages 
which I have given in the comparative estimate for that area 
are very close to the facts 

Q. Very close to the facts ? 

A. That would be very close to the results that Mr. 
Burchard would have obtained if he had endeavored to divide 
the tonnage in that territory between the different interests 
as I did. 

Q. You have been there constantly since 1908 1 

A. Yes. 

Q. And you say you would have proceeded under a differ- 
ent method of comparison? 

A. Yes. 

Q. Do you know within those units actually the relative 
value of those lands all the way across from the outcrop to 
this eastern black line which defines Area No. 1 ? 

A. Yes, I think I could give very close to the correct 
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figures to use for those units, but I would not, as I say, use 
his scheme. I developed a different scheme for estimating 
the tonnage. 

Q. And you did not use that one in estimating this Area 
No. 1? 

A. I do not believe I understood that last question. 

(The pending question was repeated by the stenographer.) 
The Witness : I did not use my own method of estimating 
that area. 

By Me. Dickinson : 

Q. Is it not a fact that various forties lying contiguous 
within those units vary very considerably in ore content? 

A. No, they do not; they are very similar. Contiguous 
forties are very closely alike. 

Q. Are there not some of them that do not have ore? 

A. I do not think you will find a forty in that territory 
that hasn't got ore. 

Q. Do you mean to say that all of the forties, within those 
several units taken by Mr. Burchard, to your knowledge are 
uniform in the content and character of ore? 

A. You speak of knowledge. Of course I have not seen 
forties that have not been developed, but I have studied the 
situation very carefully and examined the mines along the 
outcrop and studied the character of the ore from point to 
point, and studied the results of the drill holes, and, based on 
that information and my general knowledge, I feel perfectly 
safe in saying that every forty embraced in that area is ore 
territory, unless it has been completely mined out, and I do 
not think there is a single forty that has been completely 
mined out. 

Q. How many drill holes do you know of, of your own 
knowedge, on those independent properties indicated in pink 
that lie north of Township 17-18? 

A. I have information as to one drill hole in that territory, 
opposite Gates City, which information is published in Bulletin 
No. 400, and that is the only data I have so far as drill holes 
are concerned in that territory that you just mentioned. 
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Q. Are all the explorations there made by drills, or some 
by entries? 

A. There are a number of mines along the outcrop. 

Q. I mean other than those which are operating mines. 

A. The outcrop is exposed at a number of points outside 
of the mines themselves. 

Q. But are there not a great many of those forties where 
the outcrop is not exposed, and where there have been no 
entries and where there have been no drill holes! 

A. Yes, but that is just what I am being paid for, to be 
able to state what is probably on land when you cannot see it. 

Q. If all the land in there had ore that was rich, it would 
not take an expert, would it? One man could go in and buy as 
well as another? 

A. He could if he knew that was the case. 

Q. Well, is that the case? Can a man go in there within 
Area No. 1 and just go it blind and buy one of those pink 
holdings and be sure that he has got as good ore as these 
operating mines have? 

A. I didn't say that. When I made my answer you re- 
ferred to contiguous forties. 

Q. Well, I will ask that question. Is it not a matter of 
investigation and expert knowledge which is used as a cri- 
terion in purchasing lands as to which of them are considered 
worthy of purchase, and as to which some of them are con- 
sidered not worthy of purchase in Area No. 1 ? 

A. I would not say any of them are considered unworthy 
of purchase in Area No. 1. There have been purchases in 
recent years, practically the whole length of that territory, 
where the ownership is not in the hands of operating com- 
panies. 

Q. Take this area here that I have described. How many 
pink forties are there? Just count them. 

A. From where, the Helen Bess mine? 

Q. No, from the top of the map, from Morrow's Gap, down 
to the township line, 17-18 south. 

A. There are approximately 53 forties; there are some 
fractional forties, but there are approximately 53. 
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Q. Of those 53 forties, are any of them operating mines, 
and if so, how many? 

A. There are in operation probably two of those forties, 
at the Kewanee mine. That is all the operation at present 
conducted on those particular red forties, but you will notice 
the majority of those are some distance from the outcrop. 

Q. There are 51 red forties on which there is no operation, 
owned by independents? 

A. Yes. 

Q. And some of them are remote from the outcrop? 

A. Yes. 

Q. Of those 51 forties within that region, I believe you 
stated you had seen only one drill hole. Was that drill hole 
on any of those 51? 

A. I did not say I had seen the drill hole ; I said that that 
was published information. 

Q. Then you know only one drill hole to be down within 
those 51 forties? 

A. That drill hole is not within the 51; it is farther out 
from the outcrop. 

Q. So that in those 51, you do not know any drill hole or 
any entry? 

A. No, sir. 

Q. You know of no explorations? 

A. You asked about entries ? 

Q. What I meant was anything in the nature of explora- 
tion into the ground on those particular lands. 

A. You asked me before as to mining now going on. Now, 
if you refer to past explorations, there are several on those 
forties. 

Q. What do you mean by past explorations ? 

A. Explorations which have been conducted in the past 
and of which the openings are now visible. 

Q. Have you examined them? 

A. Yes. 

Q. How many are there of those? 

A. I would not like to say, but there have been two small 
mining operations included in that area which are not now 
operated, and there are other old workings in the nature of 
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quarry work, you might call it; but I could not state just 
where they were, but it is all along the outcrop. 

Q. Now, in making your estimate of percentage, these in- 
dependent holdings within the respective units were assigned 
a uniform average holding, were they not, of iron ore reserve, 
as compared with others within the same units ? 

A. You are referring to my comparative statement based 
on Mr. Burchard's figures? 

Q. I am referring to the statement made first on Mr. 
Burchard's figures for each imit, and then your comparing the 
holdings of the Tennessee Company with others within those 
units. I am asking you if in doing that you did not assign 
to each one of those forties, within the units where there were 
Tennessee Company holdings, the same iron content per acre 
that you did to the Tennessee holdings? 

A. Yes, I assigned to each acre in that particular unit the 
same ore tonnage. 

Mr. Ebbd: The same as what? 

The Witness : As any other acre within that unit. 

By Mr. Dickinson: 

Q. Now, take Area No. 2. Has the Tennessee Coal, Iron & 
Railroad Company any ore holdings outside of this area des- 
ignated as No. 2 ? 

A. It has lands which carry red ore, and on which the red 
ore outcrops, but I have not considered the ore of such a 
thickness that I would care to estimate it as in reserves, and, 
moreover, there is a very much larger holding of other in- 
terests — a considerably larger holding of other interests of 
red ore land outside of this territory than there is of the Ten- 
nessee Company. 

Q. Well, outside of this territory, how many acres of ore- 
bearing land, within, say, twenty miles of Birminghaih, has 
the Tennessee Company? 

A, You are referring to red ore ? 

Q. Yes. 

Me. Reed: Merchantable red ore or any red ore? 
Mb. Dickinson : Well, I wiU ask further about that. Just 
say known as red ore lands. 
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The Witness: They might have a thousand or two thou- 
sand acres which might be interpreted as being ore land, but 
it was all property in which I would give no estimate of re- 
serves. We could not count on it as a future supply of ore 
at all. 

By Mb. Dickinson: 

Q. You say a thousand, or it may be two thousand? 

A. Acres, which I say, under the ordinary acceptance of 
the term, would be classed as red ore land, in lieu of being 
able to give any better name to it. I hesitate to call it ore 
land myself. 

Q. Where do those lands lie in respect to this area No. 21 

A. Some land lies south of it, along the outcrop of Red 
Mountain, and we have some at various points north of there, 
toward Trussville, and several tracts of scattered land in 
which there is known to be some ore, to the north. There 
might be in excess of two thousand acres. I would not say. 

Q. Have you examined those lands — explored them your- 
self? 

A. I have. I have examined quite a few of them. 

Q. Have you examined all of them? 

A. I have not examined all of them. They were gone over 
very thoroughly by Mr. Merriam in 1907 and 1908, in con- 
nection with Mr. Catlett, and their reports were such that I 
did not feel it necessary to put any further time or expense 
on it. 

Q. Well, you really do not know much about those lands, 
do you? 

A. Yes, sir. 

Q. I mean of your own personal knowledge from examina- 
tion? 

A. I have been through enough of that territory to know 
that their conclusions were undoubtedly correct. I have been 
through a considerable portion of it. 

Q. How much of this two thousand acres, assuming that 
it is two thousand acres, have you examined, and when did 
you examine it, and what was the method of examination that 
you used? 
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A. I have been over the outcrop and such exposures of 
the ore beds and portions of that acreage as I could see. I 
could not tell you what portion of it I have been over, because 
an outcrop a mile in length might apply to a good many hun- 
dred acres. 

Q. You did not put down any drill holes ? 

A. No, sir. 

Q. And you did not make any excavations ; did not go back 
of the outcrop as it was shown in its natural state? 

A. No, but there have been other people who have done 
that. 

Q. But I am speaking of what you yourself have seen! 

A. No, I did not do that. I have seen work done by other 
people. 

Q. On this land? 

A. On the land outside of Area No. 2, and I have had my 
geologists, who are continually employed in work of that 
character, go over various properties and various explora- 
tions in order to keep me informed as developments took 
place in the district. 

Q. You say "work done by other people." What do you 
mean by work done by other people? 

A. Mining and exploration work in the nature of pits. 

Q. You mean you have seen the pits themselves? 

A. Oh, yes. 

Q. On this 2,000 acres of land? 

A. Well, on land adjoining it. 

Q. Land that belongs to other people, other than the Ten- 
nessee Coal, Iron & Railroad Company? 

A. Yes, sir. 

Q. But how many pits on the land of the Tennessee Coal, 
Iron & Railroad Company did you see? 

A. I could not say, Judge. A pit is a rather indefinite 
term, and may refer to a small excavation; I have seen a 
number of them. I could say fifteen, and I might be wrong. 
I would not give any definite figure, but I have had reports 
from my men and have seen enough of the outlying territory 
to satisfy myself that the possibility of ore in this outlying 
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land is so small that we are not warranted in expending any 
money in trying it out in detail. 

Q. You do not need it now, do you? Have you not enough 
open mines and enough ore lying nearer, of known quality, 
for all your operations ? 

A. We are amply supplying our furnace operations from 
our present mines. 

Q. Can you not extend them? 

A. Yes. 

Q. And you really do not need now to open up those mines, 
do you, even if there were ore there? 

A. You mean the outlying lands? 

Q. I mean this 2,000 acres we have been talking about. 

A. There is no necessity for opening it up. 

Q. There is no pressing necessity now of knowing just 
what it is, so far as your operations are concerned? 

A. Well, we know pretty well what it is. 

Q. You know, based upon the kind of evidence you have 
stated? 

A. It is good enough evidence — '■ — 

Q. (Interposing.) To satisfy you? 

A. To satisfy me, and to warrant the company in expend- 
ing money or not expending money under similar conditions. 

Q. Now, is it not a fact that it has transpired very fre- 
quently in the United States that lands have been thought 
not to be very valuable ore lands, but on further investigation 
have demonstrated that they were? Is not that notably so, 
for instance, in the State of Michigan? 

A. It certainly is true as a general proposition, that if a 
person knew what property was before they bought it they 
certainly would not expend any money in exploration. 

Q. That is not the point. Have there not been geological 
theories, or theories of experts as to iron lands not being 
rich or not being worth working, which were afterwards com- 
pletely overturned by further development and which turned 
out to be valuable ore properties? Do you not know that 
now as a scientist to be true? 

A, I do not recall any particular cases where anybody 
whom I would class as an expert has made such statements, 



6730 EDWIN E. ELLIS. 

but as a general proposition I think it is true that land which 
is considered valueless may be valuable ore property in the 
next year. 

Q. You know about the Gogebic district, do you? 

A. Yes, sir; something about it. 

Q. Do you not know that within the last few years there 
have been developments there which have revealed rich iron 
ores that geologists ten years ago did not know anything 
about? 

A. No, sir; they did not know anything about them. 

Q. They did not know anything about them? 

A. A good many of them suspected their existence, but 
they did not know that they were there. 

Q. But it has turned out now that they are there, in very 
large quantities, has it not? 

A. Yes. 

Q. Have you been yourself on the Gogebic range ? 

A. Yes, sir. 

Q. Have you made any explorations there? 

A. No, sir. 

Q. When were you there last? 

A. 1908 ; the early part of 1908. 

Q. You have not been there since then? 

A. No, sir. 

Q. And these developments that have taken place there 
you know of in a general way by hearsay, do you? 

A. Well, developments had taken place before that time. 

Q. But since that time? 

A. No, I know nothing about them. 

Q. You know nothing about them except by hearsay? 

A. No, sir. 

Q. What standard did Mr. Burchard take in estimating 
what was available red ore reserves in Area No. 1? 

A. I do not know what Mr. Burchard 's standard was in 
making that statement — that estimate, calling it available ore 
reserves. I cannot imagine on what basis he put it, 

Q. And you took his aggregate, made on a basis by him 
which you cannot imagine how it was made, as one of your 
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elements of comparison in getting the holdings of the Tenn- 
essee Company in that same area? 

A. Just as a comparative statement, yes. I might state 
that Mr. Bnrchard's figures based on the information he had 
at that time were very well handled indeed, but he did not have 
the information which I have had in my possession. 

Q. Then you, as a scientist, do not accept his conclusions as 
correct? 

A. Certain of his conclusions I do not accept. I do not 
think in his report he states final conclusions. 

Q. Well, it is largely a theoretical report, is it not? 

A. A considerable portion of it is theoretical. 

Q. In making his estimate, to what depth did he estimate 
the ore in reaching his aggregate as to the ore reserves in 
Area No. 1? 

A. I do not think he had any particular depth in mind. 
Are you referring to distance from the outcrop or to depth 
from the surface? 

Q. I am referring to depth from the surface. 

A. I do not think he used any particular depth in arriving 
at those figures. 

Q. Well, that would be an important consideration, would 
it not, in estimatiag the ore reserves in land! 

A. It would not be as important a factor in the Birming- 
ham district as it would be ia other territories. 

Q. Do all mines run exactly the same depth? 

A. No, sir ; there are a great many different depths reached 
by different mines. 

Q. Then you must assume, for comparison, some depth, 
must you not, for estimating percentages? 

Mb. Eeed : Judge, if you will excuse me, I think I can clear 
that up with a suggestion. These veins pitch off at a very 
flat dip. They do not go straight down, as the Gogebic ores, 
and when you speak of ' ' depth ' ' I think Mr. Ellis does not un- 
derstand what you mean. 

By Mk. Dickinson : 

Q. What did you understand me to mean by "depth?" 
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A. Depth from the surface of the ground to the ore ; verti- 
cal depth. 

Q. Now I will go back and ask you what thickness of ore 
vein he assumed in his calculation? 

A. He had variable thicknesses for each unit. 

Q. Does he give in his estimate, what they were for each 
unit? 

A. Yes, sir. 

Q. In your estimate did you assume the same thickness ? 

A. I took his figures. 

Q. And you assumed the same thickness? 

A. The same thickness and the same length in making the 
comparative estimates. 

Q. Eegardless of whether, in your judgment, it was funda- 
mentally and scientifically wrong? 

A. Yes; the estimate which I made was purely for pur- 
poses of comparison with Mr. Burchard's estimate, in order 
to ascertain on the basis of his figures what the relative per- 
centages of the different holdings were. 

Q. You do not mean to say that, as a matter of fact, it 
shows the relative percentages, but only what they would be 
on the basis of Mr. Burchard's assumption? 

A. Yes, sir; that is the situation. I would like to add to 
that, Judge 

Q. Certainly, add anything you want. I want you to speak 
out your whole mind. 

A. The relative percentages as actually existent within 
that territory of the Tennessee Company, furnace companies 
and independent interests, would not be far from the per- 
centages as resulting from Mr. Burchard's estimates. The 
errors would balance up so well along the line that the 
relative percentages of a modified estimate based on present 
information would be about the same in relative percentage 
as that given. 

Q. And you say that, notwithstanding the fact that as to 
these 51 forties within the territory I refer to, you know 
nothing about the explorations made by you or others as to the 
character of ore they contained ? 

A. No; but my general studies of the red ore, which is a 
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sedimentary deposit, a bedded deposit, and as I said, practi- 
cally uniform in contiguous forties, is such that I feel perfectly 
safe in assuming those conditions. 

Q. Is it not a fact that, taking the length and breadth of 
Area No. 1, there are forties there that have no ore reserve 
that would be merchantable ore? 

A. I do not believe there is a forty there that has not what 
would be classed as merchantable ore on it from one end of 
that area to the other, unless it has been mined out. 

Q. And uniform throughout each forty? 

A. No ; it is variable in thickness. 

Q. In the forties? 

A. Practically uniform throughout the forty. 

Q. Then, Mr. Ellis, do I understand you to say that 
throughout this whole area every forty of land there has 
an ore reserve practically as rich as every other forty? 

Mr. Eeed: No, Judge, he did not say that. 
The Witness : I did not state that. 

By Mr. Dickinson: 

Q. I am asking just for information. 

A. I did not state that. 

Q. What did you state? 

^^. I stated that if you took any two contiguous forties, 
the reserves on the two forties would be practically the same, 
unless they have been mined out. 

Q. But there are a great many contiguous forties between 
range 17 and 18 south and the north line of this map within 
that 51 you refer to that you do not know anything about 
the contents of, and in respect to which you know of no ex- 
plorations. 

A. I cannot state as to knowledge. Judge, but I can cer- 
tainly state it as a matter of opinion, that every one of those 
51 forties has got ore in it. 

Q. What do you know, Mr. Ellis, of your own knowledge, 
if anything, about the southwest quarter of the northeast 
quarter of Section 7, Township 17 south, Eange 1 west? 

A. I know that the Irondale seam opposite that point has 
a thickness of approximately five feet, and that forty is' only 
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a little over a quarter of a mile from the outcrop, and in mine 
developments throughout the Birmingham district on the 
Clinton iron ore seam there is no appreciable change within 
a distance of half a mile in the thickness or iron content of 
the seam of ore. The seam of ore is remarkably regular and 
uniform in adjacent territory ; unusually so. 

Q. Then, according to your idea, anywhere within this 
area No. 1 a man might as well shut his eyes and buy one 
forty as another, so far as iron content is concerned? 

Me. Reed : That is not what he said. Judge. 

By Mr. Dickinson: 

Q. That is the conclusion, I think, that it is fair to draw 
from what he did say. I want to ask him. 

A. I doubt if you would find any appreciable change ia 
iron content in the ores of that territory. As far as the work- 
ing thickness of it is concerned, the working thickness varies 
from place to place. It is not the same thickness of ore from 
one end of the district to the other. 

Q. Then you do not mean to say that all of these forties 
would have the same thickness of ore, even though they were 
contiguous ? 

A. If they are contiguous, yes, sir. 

Q. It runs out somewhere, if it gets thinner, does it not ? 

A. Yes. 

Q. If you took two contiguous forties and they were uni- 
form, and then you take the next one that is contiguous 
and that is uniform, then there never would be any running 
out, would there ? 

A. Not if the statement were made as broad as that. 

Q. How would you make itf 

A. As a generar proposition there are of course gradual 
changes; but the ore is so constant in individual territories, 
that if you take any particular two forties that are side by 
side, there might be a fraction of an inch difference in the 
average thickness of the two, or there might be more than 
that, but, as a broad, general proposition, you can say that 
two forties side by side have practically the same ore. 
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Q. Then the next one would have practically the same? 

A. The next one would have practically the same. 

Q. And then the next one to that one on the north would 
have practically the same, would it? 

A. The change would be so slight that it would be hard to 
say that they were different; and yet there is a gradual 
change coming about. I am not saying that the whole dis- 
trict is uniform. In fact, I have just said it was not; but I 
said if you take any two particular forties they are practi- 
cally the same. 

Q. "Well, that is what I want to get at. 

A. You are taking two particular forties, and you are 
adding one more to that and then you are adding one more 
to that, and if you keep on adding, you will get a long way 
from home, if you keep on. 

Q. But there would be a difference ? 

A. Yes. 

Q. And you do not know where that difference would come 
in? 

A. No, I cannot say where that would come in ; you cannot 
lay down any broad lines. 

Q. In regard to these mines along the outcrop, have any 
of them abandoned their entries, or are they still operating 
right straight on? 

A. Some of them -are operating and some of them have 
shut down. 

Q. Have any of them abandoned entries because there 
was not paying ore? 

A. The Tennessee Company has stopped its slopes with- 
in the last three or four years ; certain slopes at certain times. 

Q. Why? 

A. Because the demand for ore was not so great. 

Q. I am not speaking about demand for ore, but I ask 
whether or not there are any mines in that region that have 
abandoned any of their entries because they were not getting 
paying ore, and have gone and extended operations in other 
directions ? 

A. Paying ore is purely a matter of demand. 

Q. What do you mean by that? 
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A. If you have got a demand for ore, the price will be 
sufficient to justify any cost. You may have two operators, 
one of them whose ore is costing 50 cents a ton, and another 
operator whose ore is costing one dollar a ton. Now, if the 
demand is sufficient, the man whose costs are twice that of 
the other can still mine and keep his operations continuing. 

Q. Are there not mines there where entries have been aban- 
doned because, on account of the ruling market price, it was 
not rich enough to compare with ore in other entries to justify 
operating them? 

A. I do not believe there is a single mine in the district 
where that situation has taken place. 

Q. So that you do not know any entry in that district 
which had been abandoned on account of the leanness of the 
ore? 

A. No, sir; as compared with any other entry in the same 
mine. 

Q. I am not comparing it with any other entry in the same 
mine, but in and of itself; where it has been abandoned 
because the vein became too thin, or in metallic content it was 
too lean and therefore the entry was abandoned. 

A. I do not know of any such case. There are mines which 
are not active at present. As to their reasons for not being 
active, I cannot give them. 

Q. If there are any such cases as that, you do not know 
of them? 

A. I do not know of them. 

Q. There may be? 

A. There might be. 

Q. Now, when you estimated area No. 2 and the tonnage 
of red ore, what did you assume there as the basis or stan- 
dard for the merchantable ore included within your estimate? 

Me. Eeed: You mean in iron content? 

Mr. Dickinson : Yes, in iron content. 

The Witness: I took the territory within which mines are 
operating and have been operated, and I assumed that any 
ore which can be mined and sold is merchantable. I do not 
know of any other definition of the term, and that is the 
standard that I have used in making this estimate. 
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By Mr. Dickinson : 

Q. What standard did you take? 

A. I took, as I say, the approximate thickness of the ore 
on the outcrop, which is and has been worked at different 
points, and used that for the thickness at that point. 

Me. Eebd : That was not the question. You were asked as 
to the percentage of iron content. 

By Mr. Dickinson: 

Q. In this Area No. 2, where you made comparative esti- 
mates, what was the standard of the iron content of ore that 
you took in making that! 

A. I did not necessarily base it on any standard of iron 
content. I based it on the thickness of the ore which is being 
mined, and is consumed and used, which is a better standard 
than any other basis you can get. 

Q. Then, in including ores that you estimated within this 
Area No. 2 in making your estimate, you did not have as a 
factor any standard of iron content above or below which you 
included or excluded ores! 

A. I used the standard of ore which is being mined, which 
I class as merchantable ore. 

Q. What was your standard? 

A. It varies in different places. 

Q. Just state what the various ones were that you used 
within this Area No. 2. 

A. Ores are being mined which vary all the way from 31 
or 32 per cent, in metallic content, and possibly lower, up to 
43 or 44 of metallic content in that district. Now, whether 
it is 31 or 32 or 44, as long as it is being mined and being 
sold, I consider that as merchantable ore. 

Q. Now, in estimating the tonnage within this Area No. 2, 
did you include everything above 31 of iron content? 

A. No; there is additional ore to what I have figured in 
there. 

Q. How! 

A. There is additional ore to what I have given in the 
estimates, but it is in a part of the seam which is not being 
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mined at present, and has not been found commercially avail- 
able. 

Q. In the way which you estimated in the aggregate, and 
within which you estimated for the Tennessee Coal, Iron & 
Railroad Company, did you include anything below 31 per 
cent, of iron content? 

A. Yes, I included in that some ore than ran 28 in iron con- 
tent. 

Q. How could you tell that? 

A. It works in with the rest; it is mined with the rest of 
the seam. 

Q. And you do not know how much was as low as 28 1 

A. A small portion of it. 

Q. Where was that located? 

A. Near the top of the seam at various points. "We are 
mining to-day a great deal of ore — I would not say at 28 — 
but we are mining a great deal of ore that runs down to 30 
per cent, of metallic content. Down toward Potter I do not 
suppose the ore averages 33 of metallic content. 

Q. How much of that 28 did you apply to this part of 
Area No. 2 which lies east of Area No. 1 ! 

A. That is a difficult question to answer. In mining a 
given thickness of ore, ia that particular thickness you might 
be mining ore of 30 per cent, iron metallic content, and 40 
per cent, iron metallic content out of the same place, so that 
you cannot draw any discriminatory line. These ores are all 
mixed with each other in such a way that a mixture is ob- 
tained which is satisfactory to a furnace man. 

Q. Do not some mines there run uniformly above 31 per 
cent. ? 

A. Yes, the average for the mine will run above 31 per 
cent., but you could pick out many pieces of ore in it that 
would run below 31. 

Q. But you cannot give me any estimate of what per- 
centage, if any, you applied to this entire area No. 2 in esti- 
mating the quality? 

A. That is an impossibility. 

Q. Nor the percentage you applied to the Tennessee hold- 
ings in giving the relative percentage of that to the whole! 
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A. I could not give that. 

Q. Do those ores within Area No. 1 run richer or leaner 
as they go south? 

A. As they go to the south. Down here at the south, well, 
I think the leanest ores are down at the south end of the dis- 
trict. 

Q. Where are the richest ores within Area No. 2? 

A. Are you referring to metallic iron content? 

Q. Metallic iron content, yes. 

A. That is a question that I do not know how to answer. 
Do you refer to the mine output or the ore as it is in the 
ground? 

Q. What I refer to is this, Mr. Ellis; if anybody were to 
come to you there and say, ' ' Mr. EUis, in that part of the ter- 
ritory contiguous to Birmingham which is embraced on this 
map within the area shown as No. 2, which relatively is the 
richest section of country in iron content?" 

A. The richest analysis that I have any record of is that 
published in Bulletin No. 400, of a drill hole opposite Gates 
City, where they got 51 per cent, of metallic content. That 
is the richest red ore I know of in that district. 

Q. I am not speaking of any one isolated case, but what 
part of that territory in large acreage, as compared with the 
other part, is considered there in that country as being the 
better part? 

A. In my opinion the richest part in iron that you would 
get would be the territory from Oxmoor to the northeast 
along Shade's Creek. 

Q. How far up would that run? 

A. I do not know how far that rich ore would run, but the 
drilling in this territory has indicated that the maximum iron 
metallic content, for the average ore, is the greatest in this 
territory up in here above Oxmoor, northeast of Oxmoor. 

Q. What is the thickness of the ore on each side of Shade's 
Creek? 

A. There is a drill hole in there — you are referring to the 
territory above Oxmoor? 

Q. Yes. 
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A. There is a drill hole in there that shows a thickness of 
221/2 feet of ore. 

Q. Have you put any drills down north of Oxmoor? 

A. No, we have not put any in there ; we have very little 
property north of there. 

Q. Have you yourself examined any drill holes there! 

A. I have not examined that drill hole. 

Q. You do not know yourself about what it is, except from 
what others tell you? 

A. The information came to me from outsiders, not from 
our own records. 

Q. Did you answer how far this extended north? 

A. I could not tell you ; I do not know. 

Q. You could not tell? 

A. No. 

Q. Do you know how far the ore runs down below the 
level of Shade's Creek? 

A. About 1,800 feet. 

Q. In estimating the available ore in these tonnages that 
you have given, what depth did you take? 

Mk. Eeed: Do you mean the distance back from the out- 
crop, Judge, or the thickness of the vein? 

Mk. Dickinson : I mean the thickness of the vein. 
The Witness : What thickness did I take ? 

By Mb. Dickinson: 

Q. Yes. 

A. The minimum thickness which I used was four feet. 

Q. Four feet? 

A. Yes. ' 

Q. What was the maximum? ' ' 

A. 12 feet. 

Q. 12 feet? 

A. Yes. 

Q. To how much of that territory did you apply the four 
feet, and to how much did you apply the twelve feet? 

A. I should say that I applied four feet to a small per- 
centage of the territory; possibly, between five and ten per 
cent. ; and the twelve feet to probably not more than two per 
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cent, of the territory ; maybe as high, as four or five per cent. 

■Q. What did you apply then to the other per cent.? 

A. Variable factors. 

Q. Just state what they were. 

A. The average for the whole territory would be about 
81/2 feet. 

Q. And what acreage did you figure in Area No. 2? 

Mb. Eeed : That shows on the map, Judge. 
The Witness : That is 43,138 acres. 

By Mr. Dickinson: 

Q. The total? 

A. Yes, that is the total there (indicating on map). 

Q. Now, you gave the thickness as an average of what? 

A. About SYz feet. 

Q. What depth of ore did you figure ? 

A. I have not taken any particular depth limiting it — 
limiting me. 

Me. Eeed : I think the Judge means thickness again. 
Me. Dickinson : Oh, no. 

By Mr. Dickinson: 

Q. Now, not referring to vertical height, but in estimating 
this total tonnage, what thickness of ore did you take, and what 
length of deposit, whether it was vertical or slanting? Now, 
is that plain to you? 

Me. Eeed : What distance back from the outcrop, I think, 
is the way he would express it. 

By Me. Dickinson : 

Q. But is that plain to you now? Do you understand that? 

Me. Dickinson : Eead the question to him. 

The Witness : I think I understand what you mean. 

(The question was read by the reporter.) 

By Me. Dickinson: 

Q. Now, do you understand me? 

A. The average thickness which I took was about 8% feet. 
The length of the deposit or average width from the outcrop 
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was based on my opinion as to where I could safely and 
reasonably draw tbe outer limit of my area in whicb I esti- 
mated ore. It was not based on any factor of definite distance 
from the outcrop. There was no reason to apply such a factor, 
as far as I could see. 

Q. Did you apply then different factors to different por- 
tions? 

A. Yes, sir. 

Q. Or did you apply a uniform factor to the whole area ? 

A. That is indicated on the exhibit. For instance, at the 
north portion of Area No. 2 the width is an average of about 
a mile and a half. At the south part it has an average of 
somewhat less than five miles, showing that a variable factor 
was used in the area. Now, I might explain that all of the ac- 
tive operations at present conducted in this territory are from 
slopes near the outcrop, but that a shaft or inclined shaft is 
now being sunk at a distance of two and one-half miles from 
the outcrop. 

Q. On whose land is that being sunk? 

A. That is now, I believe, the property of the Standard 
Steel Company. They made a recent purchase of that prop- 
erty, according to published reports. 

Q. What I would like you to explain is just exactly the 
mathematical and scientific method that you used in reachiag 
your conclusions, and the elements that you used, or factors 
that you used in making this estimate of total tonnage. Now, 
will you explain that? 

Mb. Ebbd : How many cubic feet to the ton would give you 
exactly what you want? 

Mk. Dickinson: I want to know what he did. I do not 
want any particular thing, except to find out what he did. 

The Witness: The factors upon which my plan of esti- 
mate was based were many measurements in operating mines, 
amounting to between a thousand and two thousand ; the re- 
sults of forty to fifty drill holes, analyses, specific gravity 
tests, all of which led me to certain definite conclusions, and 
on those conclusions the estimates were based. 
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By Me. Dickinson : 

Q. What was the first mathematical problem that you 
solved, and what were the conditions of that, and how did you 
go about it? 

A. The first mathematical calculation was to obtain the 
thickness to assign to any particular forty of land, and that 
was obtained by means of careful study and analysis of the 
data which I had, and to which I have just referred. 

Q. In respect of how many particular forties did you make 
such investigation as you have described ? 

A. In respect to all of the forties included in Area No. 2. 

Q. Do you mean to say that you took up each forty? 

A. I made an estimate of the tonnage of each particular 
forty in that tract. 

Q. Each particular forty in that tract? 

A. Yes. 

Q. Now, if you had a forty that was remote from the out- 
crop, and remote from any operation, and remote from any 
drill hole, and there was no forty next to it — contiguous to 
it — that had been operated or explored, what did you take 
as the basis for estimating that? 

A. The fundamental basis upon which a figure of that 
sort was obtained was a map which I prepared, and which I 
might describe as a contour map of ore thicknesses. In other 
words, I drew a map with a series of lines on it, each line 
representing a definite thickness of ore. Where the map took 
me into territory upon which we had but little data, I gave 
that less and less value as I got more and more remote from 
my actual information. 

Q. Now, was there any constant factor assumed for giving 
a less and less value, and what was the ratio or standard of 
that diminution? 

A. There was no constant factor taken. It was a graphic 
scheme which determined its own factor. I find it difficult to 
describe the method. 

Q. When you got to lands you did not know anything 
about, it was arbitrary, was it not ; just a matter of judgment 
and guesswork? 
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A. It was arbitrary, but it is a system, which checks up 
pretty well on itself. 

Q. You do not mean to say it checks up by actual facts as 
to the content of that particular forty that had never been 
explored? How are you going to check it up? 

A. It checks up pretty well with the result of the drilling 
that has been done since I made my original map. 

Q. When did you make this original map upon which you 
base these calculations? 

A. The first map was made in 1910. 

Q. Did that cover all this Area No. 2? 

A. It did not at that time cover area outside of the terri- 
tory where the Tennessee Coal, Iron & Eailroad Company's 
properties are chiefly located, as I had no interest in the out- 
lying territory at that time. 

Q. When did you make your map which embraced all of 
Area No. 2, if you ever made one of that character? 

A. I made that within the past two months. 

Q. Since you made that, how many of the estimates of 
those forties have been checked up on property outside of the 
Tennessee Company's property that you know of? What are 
those forties, and who owns them? 

A. You are referring to the map made within the past 
two months ? 

Q. I understood you to say that your estimates had been 
verified by being checked up^ 

A. I said that my map had been verified, on which I base 
the calculations. 

Q. Yes, but you said that your map as to the Tennessee 
Company was made in 1910? 

A. Yes. 

Q. And the other map was made within the last two 
months ? 

A. Yes. 

Q. I want to know how much verification by exploration 
or otherwise had been made of independent holdings shown on 
that map made within the last two months. 

A. There have been none made within the last two months. 

Q. So when you said a verification by checking up, you do 
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not refer to any verification of independent holdings at all, 
do you? 

A. I refer to the verification of the fundamental basis of 
the estimate, which was that contour map. 

Q. But then that 

A. That checks up on my method. 

Q. Oh, as to the method? 

A. Yes. 

Q. And that contour map was made of the Tennessee 
holdings in 1910? 

A. Yes; it covered other holdings too, but it covered the 
area, as I said, where the Tennessee holdings are developed 
or located. 

Q. But you made a map embracing the larger part of these 
independent holdings two months ago? 

A. Yes; applying principles which I had established to 
my own satisfaction in that portion of the territory where 
we had thorough data to that portion where the data was 
less complete. 

Q. Then there has been no checking up, so far as that is 
concerned, within the last two months? 

A. There has been no checking up, so far as that is con- 
cerned, within the last two months, but the method which is 
found applicable to one part of a deposit which is of a fairly 
uniform and persistent character geologically, I think is ap- 
plicable to another portion of the same one, where you have 
got certain factors to work with. 

Q. The larger part of the Tennessee holdings embraced 
within Area No. 2 lie southwest of range 3 west, do they not? 

A. Yes, sir. Your range 3 west is a north and south line, 
and the bulk of the holdings lie west of that range line. 

Q. Yes. The other part of the independent holdings lie 
northeast of that, do they not, within Area No. 2? 

Mk. Eeed : They lie east of it, you mean, Judge. How can 
it be northeast of a line that runs due north? 

Mr. Dickinson: I think it can be, still say that they lie 
east, then. 

The Witness: Yes. 
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By Me. Dickinson : 

Q. Are the ores east of Eange 3 west out to the northern 
boundary of Area No. 2 of exactly the same character and 
richness, and do they lie exactly in the same way as those to 
the west of Eange 3 west? 

A. Those ores vary from place to place. Some of the 
ores are similar to some of the ores west of the line. I could 
not say that all of them are similar to all of the ores, be- 
cause there are too many variations. 

Mb. Eeed : By independent, do you mean, Judge, those in- 
dependent of any furnace companies 

Me. Dickinson : Those shown in pink on this map. 

By Mb. Dickinson : 

Q. Does the Tennessee Coal, Iron & Railroad Company 
own any ore northeast of Morrow's Gap? 

A. Yes, sir. 

Q. How much? 

A. I could not give you the figures. 

Q. You have not estimated that one way or the other? 

A. That is included in the territory that I spoke of in 
which the character of the ore is uncertain. 

Q. In that 2,000 acres? 

A. Yes. 

(Whereupon a recess was taken until two o'clock p. m.) 



AFTEE EECESS. 

EDWIN E. ELLIS, 

the witness under examination at the taking of recess, re- 
sumed the stand. 

CEOSS EXAMINATION (Continued) 
By Mb. Dickinson : 

Q. Of the entire estimate for Area No. 2, what is the 
greatest vertical depth of ore from the surface of the ground 
included by you in your estimate? 
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A. I should say 2,500 feet. 

Q. How much of that territory in No. 2 have you estimated 
to that depth, what proportion of it? 

A. I would say that was the maximum depth, and the re- 
mainder of the territory is less than that. 

Q. Well, how much in your estimate was based on a depth 
of 2,500 feet? 

A. Possibly one per cent. The bulk of that would be in 
the property of the Seminole Land Company. 

Q. Have there been any diamond drill holes put down 
upon the property of the Seminole Land Company? 

A. No, but I have made a careful geological study of the 
formation and have worked the structure out in detail, and 
I know the geology, and I know that depth is about right. 

Q. You say about one per cent, is of that depth? 

A. Yes. 

Q. What would be the average for that, the average depth 
for the whole area, if you know? 

A. Between eight and nine hundred feet. 

Q. How many drill holes do you know of within that area 
outside of Area No. 1 which have gone to a depth of 900 feet? 
You understand, outside of Area No. 1? 

A. Yes, I understand; seven or eight. Some of. them are 
so near the line in there that I could not state. 

Q. Now those seven or eight, where are they located, on 
whose property? 

A. One is located on the property of the Woodward Iron 
Company, one on the property of the Standard Steel Com- 
pany, and one on the property of independent interests. 

Mr. Eeed: You mean individual interests, non-operating 
interests ? 

The Witness : Non-operating interests, and the balance on 
property of the Tennessee Coal, Iron & Eailroad Company. 

By Mr. Dickinson : 

Q. In this estimate how far back of the outcrop did you 
estimate the ore? 

A. The maximum distance is about four and a half miles. 
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Q. That is to say, entirely across this area? 

A. Yes. 

Q. Did you do that entirely across this Area No. 2, north- 
east to southwest? 

A. No, I have taken the lowest width in the northern por- 
tion of it. 

Q. But I say, the width is shown entirely within the lines 
entirely across it? 

A. Yes, all of the area between the red line and the outer 
heavy black line is included in the estimate. 

Q. Now, which way, beginning at the outcrop, does that 
ore dip, in what direction? 

A. It dips in a southeasterly direction. 

Q. And how far are the developments extended from the 
openings on the outcrop in a southeasterly direction? 

A. Approximately 3,000 feet. 

Q. Is that the greatest distance that you know of? 

A. I cannot tell positively as to that distance; I think we 
have one slope of about 3,300 feet, but it is approximately 
3,000 feet. I cannot give that exactly. 

Q. You are estimating that on the length of the incline? 

A. On the length of the incline. 

Q. And not measured from the outcrop straight across the 
surface of the earth? 

A. That would be a horizontal projection of the slope, but 
there will be very little difference from the other; possibly 
in a length of 3,000 feet the horizontal projection might be 
40 or 50 feet short of that. 

Q. To what depth does that incline go when it gets to a 
thousand feet? I mean vertical depth? 

A. I should say between 300 and 400 feet for every thou- 
sand feet of advance; on certain of the slopes they vary, the 
inclines of the slopes vary from 17 degrees up to 40 degrees. 
The average is about 22 degrees. 

Q. Take it at 3,000 feet, then the bottom of the slope would 
be about 1,200 feet from the top? 

A. I should say about ; I do not believe it would be above 
900 feet on the average. 

Q. This territory where these slopes have gone in, which 
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you have in mind, from the bottom of those slopes straight 
up vertically is there iron all the way to the top? 

A. No, it is a bed of a definite thickness, overlain by chert, 
limestone, sandstone and shale. 

Q. Then when that would be prolonged to the eastern bor- 
der of this area No. 2, if the slopes were of uniform grade, it 
would reach what depth? 

A. Well, the slope is not of uniform grade. The measures 
flatten and the dip becomes much less as you get out further 
in the field. I might give you an illustration of that. A hole 
which was put down just below Oxmoor and practically three 
miles from the outcrop, struck the ore at a depth of 1,921 feet. 

Q. You mean a drill hole ? 

A. A drill hole. 

Me. Dickinson: Eead that answer. 
(Answer read by the stenographer.) 

By Mr. Dickinson : 

Q. Three miles from the outcrop? 

A. Yes. 

Q. 1,921 feet? 

A. Yes. 

Q. Is that the only instance you know of a hole being put 
down three miles from the outcrop? 

A. No, there is another one put down still farther from 
the outcrop. 

Q. V/hat depth does that give ? 

A. The depth of that was around 1,800 feet. 

Q. Well, how many others as much as three miles from 
the outcrop do you know of your own knowledge? 

A. Those are the only two that are that far from the out- 
crop. 

Mk. Eeed: Where is this other one? 

The Witness : That is in Section 19 ; the southeast of the 
southeast quarter of Section 19, in Township 19 South and 
Range 3 West. 

By Me. Dickinson : 

Q. Then you have no physical evidences based upon any 
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demonstration of what exists beyond those drill holes? I 
mean, to the east of them. 

A. I have no physical evidences, but my information is 
such as to satisfy me that the ore extends beyond that point. 

Q. On what do you base that? What are your sources of 
information? 

A. My general experience and knowledge of the district. 

Q. And your actual knowledge of that distance is based 
on those two holes, is it? 

A. Partially; only partially. 

Q. What other actual knowledge have you with respect 
to the depth of the ore from the surface or the thickness of 
the ore as much as that distance from the outcrop? 

A. I have the benefit of my geological experience and 
training, upon which, by using certain factors, I can estimate 
the depth very closely, and on a similar basis, on a basis of 
judgment, I am sure that the ore extends out that far. 

Q. You do not need any diamond drills then for your ex- 
ploration ? 

A. Diamond drills would be of assistance. 

Q. Of assistance? 

A. Yes, but on the basis of the information that I now 
have, I feel no hesitancy in carrying the limit to the point 
that I have. 

Q. So far as your judgment is concerned it would be a 
useless expenditure, would it not? 

A. Well, I do not think it is a necessary expenditure. 1 
think that facts are always of value in confirming your judg- 
ment — one's judgment. 

Q. Sometimes facts upset your judgment too, do they not? 

A. They may. 

Q. Well, have you ever had yours upset? Have all of 
your theories worked out right? 

A. I cannot say that every theory I have ever had has 
worked out right, no; but so far as this proposition is con- 
cerned, I think it will work out very close to what I have 
estimated. 

Q. But there has been no demonstration beyond what you 
have mentioned? 
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A. No, not beyond what I have mentioned. 

Q. Yon say you included in this estimate of ore for the 
Tennessee Company a portion of the purchases of the Semi- 
nole Land Company. Where do those that were excluded lie? 

A. They lie in a territory immediately east of the lands 
shown on the exhibit which was presented in this case this 
morning. 

Q. Contiguous to them? 

A. Yes, in the immediate contiguous territory. They are 
not consolidated; they are scattered. 

Q. Are there any of them contiguous to those you have 
included? 

A. Yes ; there are. 

Q. You included some as having ore, and excluded some 
that were contiguous as not having ore? 

A. I had to draw the line somewhere. If I had carried 
that line to the east all the way along I would have made 
the percentage of the Tennessee Company so inordinately low 
as compared with the rest of the other people 's holdings that 
I would have looked decidedly partial, I think. 

Q. You had to put on the soft pedal then, did you? 

A. I tried to put on the soft pedal, Judge, yes. 

Q. Of those forties of the Seminole Land Company that 
you excluded, how many forties were there? 

A. About 2,200 acres. 

Q. Did all those 2,200 acres lie within this eastern black 
line of Area No. 2? 

A. You asked me what I had excluded, did you not? 

Q. Yes ; excluded. 

A. Those are east of that line. 

Q. East of that line? 

A. Yes. The 2,200 that I excluded are east of the line. 

Q. And you did not exclude any that are west of the 
line? 

A. No, sir. 

Q. Those are all counted in? 

A. Yes. 

Q. Well, are any of them contiguous to this black line on 
the east? 
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A. Some of them are contiguous to it. 

Q. And are any of them contiguous to any of those that 
are included? 

A. Yes, sir. They are also contiguous to the property of 
other interests. 

Q. How many drill holes have been put down in the terri- 
tory within Area No. 2, that part of the territory within Area 
No, 2 bounded on the northeast by township line 18 south, on 
the east by the bordering black line, on the southwest by 
range No. 2 west, and on the northwest by the heavy red line? 

A. There are no drill holes in that territory that I know 
of. 

Q. What proportion of that territory is owned by non-op- 
erators, as you have designated them? 

A. The greater portion of it. 

Q. Has the Tennessee Coal, Iron & Railroad Company 
more than 100 acres in that? 

A. About 110 acres. I would change that to 260 acres. 

Q. That 260 acres lies contiguous, does it not, to range 2 
west? 

A. Yes, sir. 

Q. How much within the same boundary is owned by op- 
erating companies as you have designated them? 

A. Eighty acres. 

Q. What actual knowledge have you, from demonstration 
made by diamond drillings or otherwise, of the character of 
ore lying within that territory I have designated and owned 
by what you have called independents? 

A. I have the benefit of exposures in the outcrop, the min- 
ing operations in the outcrop, and the benefit of my knowledge 
of the conditions that govern the occurrence of the red ore 
seam in that territory. 

Q. But I believe you say that there is no drill hole that you 
know of in that territory? 

A. No. 

Q. Are there any openings that you know of, other than 
the outcrop where two mines are in operation, the Kewanee 
and the Hedona? 
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A. There are no other openings there in the outcrop in 
that particular territory. 

Q. To whom does the Kewanee mine belong! 

A. I could not tell you. That is under operation, as I un- 
derstand it, by the Standard Steel Company, but I cannot 
give you definite information. If so, it is under a lease. 

Q. When were you last in that mine? 

A. I think the last time I was there was about five or six 
weeks ago. 

Q. How far did you go in it? 

A. I went around the opening and into it, I suppose, 150 
feet at that time. 

Q. Were you ever in there before? 

A. Yes, sir. 

Q. How far is the greatest depth that you have been in 
there? 

A. I was about to state that I reside very close to that 
mine, and see it quite frequently. 

Q. Do you see the inside of it, or the outside, quite fre- 
quently? 

A. I see operations outside. 

Q. What you can see from walking by? , 

A. That is what I mean I see, when I say I see it fre- 
quently. That is what I mean. 

Q. How far have you been — what is the greatest depth 
you have been in that mine along the line of operation ? 

A. I expect a couple of hundred feet. However, I have 
had my men in my employ go farther in the mine than that, 
and they have reported to me the conditions. 

Q. Is a part of your estimate, then, based upon these re- 
ports ? 

A. No, sir; it is my own observation. Of course I have 
men who are making me reports from time to time, upon 
whose information I rely to a certain extent. 

Q. You do not call that information your observation, do 
you? 

A. No, sir, but when my observation coincides with thair 
information, I feel pretty well satisfied that it is right. 
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Q. Then, in making these estimates, did you go upon your 
own observation or their information, or both? 

A. I have used both; but it is upon the basis of my judg- 
ment. 

Q. Your judgment of what they did, or your judgment of 
what you saw? 

A. My judgment of the whole situation. 

Q. The whole situation, based partly upon your observa- 
tion and partly upon their report of facts? 

A. Well, I would say that it was primarily on my own ob- 
servation. 

Q. And secondarily on their reports? 

A. Yes, sir. 

Q. Did their reports cover exactly the same investigation 
that your observation covered, or was it to some extent 
different? 

A. That is a thing it is hard to say. Judge. When I have 
my men in the field doing work, I go over their work suf- 
ficiently often to check it up in such a manner that I know 
and am satisfied that their reports to me are essentially cor- 
rect. 

Q. What work did you have your men do and report to 
you about in respect to the Kewanee mine? When was it 
done and who did it? 

A. It was made by one of my men by the name of Blair, 
as I recall it, about two or three years ago. 

Q. How far had the entry gone, then, in the Kewanee 
mine? 

A. I do not know how far the Kewanee mine is down. 

Q. I am not speaking about now; I am speaking about 
then, when he reported. 

A. Then I could not tell you how far it had gone. 

Q. You cannot say, then, what extent his report covered 
so far as revealing the condition of the ore by exposure of 
operation is concerned? 

A. No, sir; but I have been through our own mines suf- 
ficiently to know the general character of the ore and when 
I see a small portion of a mine like the Kewanee and see 
loaded ore cars coming out, and see them shipping away this 
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ore in the railroad cars, that is sufficient to satisfy me that 
that is an operating mine. 

Q. What is your nearest operating mine to the Kewanee 
mine? 

A. The Ishkooda No. 14. 

Q. How far is that from it? 

A. About five and a half miles. 

Q. So you judge of the Kewanee mine by the operation of 
your own mine, the nearest one of which is five and a half 
miles off; is that it? 

Mb. Eeed : That is not what he said, Judge. 

Mr. Dickinson : I thought he said that. If he did not, 1 
would like to know what he did say. 

The Witness : To a certain extent. I am not particularly 
comparing that mine with the Ishkooda mine in particular. 

By Mr. Dickinson : 

Q. I understand. 

A. But with the general operations in the territory. 

Q. But I was asking you as to the character of ore in that 
mine as revealed by actual operation, and you said, I believe, 
that you had only been in about 150 feet. 

A. Yes, but you can see about 22 feet of ore there ex- 
posed. 

Q. At 150 feet? 

A. You can see 22 feet of ore exposed in quite an area 
there. 

Q. But you did not go any farther back than 150 feet? 

A. No, sir. There is no reason to anticipate any change 
in that distance. 

Q. Have you yourself made any operations nearer than 
within five miles of that? 

A. We have had a surface operation at a mine which is 
nearer than that. 

Q. Where is that? 

A. Green Springs mine. 

Q. How near was that? 

A. About three miles. 

Q. Is that mine being operated now? 
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A. No. It is a mine conducted purely for what is known 
as soft ore, which only occurs at the surface, and no attempt 
was made to do underground work at Green Springs mine to 
any extent. 

Q. This surface ore mine at Green Springs did not give 
you much help, then, in determining the character of the un- 
derground mine at Kewanee, did it? 

A. I would not say that Green Springs mine did in par- 
ticular, but as an element in my general observation I would 
say that it did. 

Q. How far would that operate to throw light, the two 
mines being different in character, as you have described, one 
being a surface ore purely and the other being one that you 
know has gone 150 feet into the ground. 

A. They are both operative in the same ore, and the Ke- 
wanee mine has carried through operations still further, and 
they are making an underground mine of it. 

Q. Was it the same kind of ore altogether? 

A. Essentially the same kind of ore. 

Q. You mean that the Kewanee mine ore, in general 
characteristics, what they are taking out now, is the same as 
the Green Springs mine ore was that you got near the surface? 

A. No ; the ore they are mining now is probably different 
from the ore at the Green Springs mine at the present. 

Q. Take the Hedona mine, that is the only other mine in 
that territory that is in operation? 

A. It is not in operation; it was not the last time I saw it. 

Q. Were you ever in that mine? 

A. That is surface operation. 

Q. That is surface operation too ? 

A. Surface operation, like the Green Springs mine. 

Q. So that in that entire territory that I have just 
described to you there was only one mine operating in it and 
you have been in that mine at 150 feet, and you have seen no 
drill hole in that entire territory. Is that correct? 

A. That is correct; there is only one mine in operation. 
The others have been in the past, within that territory. The 
length of the outcrop within the particular territory you have 
defined is only about a mile and a half long, and in that there 
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is one mine in operation and one which has been, but the 
territory to which you refer, the observations in that par- 
ticular territory, which is triangular, that is not based on the 
mile and a half of outcrop which cuts across the apex of the 
triangle, but it is based on observations over the maximum dis- 
tance of that outcrop, which is over six miles. 

Q. You measured over six miles on the eastern boundary 
line? 

A. Yes. 

Q. Are there any miaes on that side in operation? 

A. No, sir, but there are a couple of miaes on the outcrop 
opposite it. 

Q. On the outcrop opposite it what mines are there; just 
name them? 

A. There is the Kewanee, the Hedona, the Valley View, 
the Green Springs and the Spaulding. 

Q. "We have talked of the Kewanee and the Hedona; how 
about the Valley View? Has that been operated? 

A. That has been operated continuously, so far as I know, 
since I have been in Birmiagham. 

Q. Who does that belong to? 

A. I believe that the Birmingham Ore and Mining Com- 
pany is operating that, but I would not be certain as to the op- 
erators. The ore goes principally to the Holt furnace at 
Tuscaloosa, and it may be that the Holt Furnace Company 
owns it. It am not sure as to the ownership. 

Q. At right angles to the outcrop, how far has the Valley 
View mine, to your knowledge, been operated, and to what 
depth? 

A. I cannot give you that information; I don't know tha,t 
depth. 

Q. Have you ever been in there? 

A. Yes. 

Q. When were you last in there? 

A. I do not think I have been in there since 1909. 

Q. How far did you go in then? 

A. A short distance, one hundred or two hundred feet. 

Q. Now, as to the Spaulding mine, who owns that? 

A. The Eepublic Iron & Steel Company. 
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Q. Is that in operation? 

A. It was the last time I saw it, which was during the past 
summer. 

Q. During last summer! 

A. Yes. 

Q. At right angles to the outcrop, how far back have those 
operations extended? 

A. I have seen the mine maps of the Spaulding, and it 
goes out over a thousand feet, but as to the actual distance, 
I cannot give it. 

Q. Well, say it goes 1,000 feet, how far would that 1,000 
feet be from the nearest mine lying within that area that I 
have described to you a while ago ? 

A. About two miles. 

Q. If that were projected at right angles to the outcrop, 
would it ever strike any territory within the area that I have 
described, and if so, where? 

A. Yes, it would strike the line down in the southwestern 
portion of the territory which you mention. 

Q. The extreme southwestern portion? 

A. The extreme southwestern portion. 

Q. It would strike one quarter section? 

A. Dependiag on how far it went; it would strike more 
than that if it kept on going. 

Q. Do you mean to say that starting in at the Spaulding 
mine and continuing the operation straight from the opening 
as designated there at right angles to the outcrop, if extended 
it would strike more than one quarter section within the 
area that I have previously described to you? If so, just 
state where? 

A. I will state that the slope, to the best of my recollection 
is not at right angles to the outcrop. 

Q. My question was if it were ; then answer the question, 
and then I will ask about the slope. 

A. If it were it would not hit the line in question. 

Q. What recollection have you about that slope not being 
at right angles to the outcrop? Any distinct recollection! 

A. I have passed there a good many times, and I can see 
the direction that the cars are coming out of the mines. I have 
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seen the slope, and I have a pretty distinct recollection as to 
the direction of it. 

Q. And on the ground did yon ever view it for the purpose 
of determining really which direction that slope was and put 
your judgment on it at the time 1 

A. That is a matter of general interest. 

Q. Can you really say what direction that slope is from a 
line drawn along parallel with the outcrop ? 

A. It would go to the northward of the line drawn parallel 
to the outcrop. 

Q. How far? 

A. You mean the angle ? 

Q. Yes. 

A. An angle possibly of ten or fifteen degrees, according 
to my recollection of it. 

Q. Are you willing to say that you have a positive recollec- 
tion that that entry there goes to the north at an angle of 15 
degrees with the line of the outcrop? 

A. I didn't state that, and I have no intention of stating it. 

Q. What did you state? 

A. I stated that to the best of my recollection the devia- 
tion between those two lines would be ten or fifteen degrees ; 
it might be twenty and it might be eight. I cannot give you 
that information. I have not surveyed it and I have never 
surveyed a line there at right angles to the outcrop. 

Q. Were you thinking of it when you were looking at it, 
as to what the variation was? 

A. No, but I have a pretty distinct recollection now of 
how it looks. 

Q. When were you last there? 

A. I have been past there frequently. I have passed there 
probably half a dozen times within the last six months. 

Q. When were you inside of the opening? 

A. I haven't been inside of the opening for several years. 

Q. Then your opinion is not based on what you saw sev- 
eral years ago, or is it based on what you saw recently, or 
which? 

A. It is based on what I saw several years ago and what 
I saw recently. 
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Q. Do you have any distinct recollection as to the slope 
varying from a right angle to the outcrop, from your obser- 
vations that you made there several years ago 1 

A. I certainly have. 

Q. You have? 

A. Yes. 

Q. And that is confirmed by your observations passing 
along on the outside? 

A. Yes. 

Q. When you went there several years ago how far did 
you go in? 

A. I have never been in that mine but a short distance. 

Q. How far? 

A. Put it at 200 feet. 

Q. What year was that? 

A. Several years ago, I cannot give you the exact date. 

Q. As near as you can. 

A. Between 1908 and the present time. 

Q. And that is as near as you can give it, is it? 

A. Yes. 

Q. And although you cannot get any nearer to that as to 
the time, you have a distinct recollection, you say, that there 
was a departure from a right angle? 

A. I might say that the tipple of that mine crosses the 
railroad tracks, so that anybody looking out of the car win- 
dow in passing can see the situation practically every time 
they pass it. 

Q. So you judge of the inclination of the entry inside by 
the situation of the tipple on the outside ? 

A. Not the inclination, but the direction of it. 

Q. "y^ell, the direction of it. 

A. To a certain extent, in connection with previous ob- 
servations. 

Q. Mr. Ellis, where a tipple is on the outside and there is 
an entry to a mine, does every entry go off on a straight line 
from the opening of the tipple, or does it ever vary when it 
gets inside? 

A. It may take various directions. 
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Q. It may take various directions'? 

A. Yes. 

Q. Then there is no uniformity of result to be reached 
by merely looking at the tipple on the outside, is there? 

A. No, sir; I would not base a general statement on a 
thing of that sort. 

Q. Then how far do you base your answer upon looking 
at the tipple? 

A. It would be a pretty hard thing to put that in per- 
centages. 

Q. The question was put to you in regard to the mining 
of the Nova Scotia Steel & Coal Company as follows: 

"And it is this Nova Scotia Company which is mining to 
a depth of 7,500 feet? 

"A. Yes, sir." 

Do you mean the depth measured vertically or the length 
of the slope? 

A. That is the length of the slope from the shore. 

Q. That is what I understood, but I wanted to be sure. 

A. Yes. 

Q. On the next page is this question: 

"Was ore being raised from this 7,300 foot depth?" 

You mean the same thing; along the length of the slope? 

A. Yes, sir. 

Q. How long were you in Newfoundland on this trip up 
there? 

A. I was up there about four weeks. 

Q. Was it altogether a business trip? 

A. Well, I combined a little pleasure with it, but I was 
there for business. 

Q. You were there for business ? 

A. Yes, sir. 

Q. What measurements did you make there with instru- 
ments and measuring lines, and what assistance did you 
have? 

A. Mr. Eckel and myself made a number of measurements 
there with a steel tape. 

Q. Well, how many did you make? 
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A. I expect 20 measurements; possibly 20 to 25 measure- 
ments, with a steel tape. 

Q. And what was the combined distance of those 25 meas- 
urements ? 

A. The combined distance I would not want to say, Judge. 
Some of them were in one seam and some in another. Do 
you mean the average? 

Q. No; I wanted to know just how much you measured; 
what the extreme length was of all those measurements put 
together. 

A. Well, in that number of measurements there were thick- 
nesses of from seven feet to twenty-three feet of ore. 

Q. I did not ask you about that. 

A. When you ask me what the combined result would be, 
it is a rather hard question to answer. 

Q. You simply mean, then, you measured the ore? 

A. Yes, sir. 

Q. Is that what you mean? 

A. Yes, sir. 

Q. And all those measurements were the measurements 
of the ore in place, exposed? 

A. Yes, measurements of the ore in place. 

Q. And those were all the measurements you took? 

A. Those were the only measurements that were taken 
with tape, but I will say this, that the ore on those outcrops 
is exposed for practically the full length of the outcrop by 
open quarry mining, so that in walking along, going past the 
outcrop, it would be easy to see whether there was any appre- 
ciable change in the thickness and so these tape measurements 
were checked continually by visual measurements. 

Q. Or were the visual measurements checked by the tape ? 
Which do you regard as the more reliable? 

A. I regard the tape as the reliable measurements and the 
others as corroborative. 

Q. Then which did you check up? 

A. The tape measurements were the essential ones, to- 
gether with information given by officials of the operating 
companies. 

Q. Was that in conversation? 
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A. In conversation, and from maps and records which 
they had on file. 

Q. And it is upon those measurements that you took in 
walking along, as you have described, and what these peo- 
ple told you, and the maps you examined, that you made your 
calculations 1 

A. Yes, sir ; the measurements which I took were sufficient 
to corroborate the other evidence. 

Me. Dickinson : This is objected to as based in part upon 
hearsay, and upon documents not produced in evidence, and 
the information derived therefrom, as secondary and incom- 
petent. 

By Me. Dickinson : 

Q. Now, this billion tons of ore, did you analyze any of it? 

A. I had some of it analyzed. 

Q. There? 

A. I took samples myself and carried them back to Bir- 
mingham and I had them analyzed by our chemist, 

Q. How many samples did you take ? 

A. I took three combined samples ; one of each seam. 

Q. One of each seam? 

A. Yes, sir. 

Q. And from how many places did you take them? 

A. They were taken from cars. 

Q. From cars? 

A. I mean out of the operations. They were not face 
samples. 

Q. Not what? 

A. Face samples. 

Q. Not face samples? 

A. No. 

Q. Taken from the cars? 

A. Yes, sir. 

Q. And you had those analyzed? 

A. Yes, sir. 

Me. Dickinson : That is all. 

Q. Are there any mines being operated in Territory No. 
2 east of Shade's Creek? 
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A. No ; there are no mines in operation in that territory. 

Q. Will the ore in there be reached by operations started 
in on this side or from the operations that are being carried 
along the red line which is the western border of Area No. 2 1 

A. I think all of that ore will be extracted through shafts 
sunk away from the outcrop. 

Q. And over in the direction east of Shade's Creek? 

A. Yes, sir. 

EEDIEECT EXAMINATION 

By Me. Eeed: 

Q. Mr. Ellis, I must have misunderstood your statement 
as to the length to which mining operations had gone under 
the sea there in Newfoundland, and I wish that you would 
tell us now the total distance from the opening of the slope 
at the surface down to the bottom of the workings, measured 
along the slope ? 

A. It is between 8,000 and 9,000 feet ; probably 8,500 feet 
would be about correct for that. 

Q. Then the 7,300 or 7,500 feet distance that you gave us 
yesterday is the length of that same slope which lies imder 
the water? 

A. Under the water at high water mark; and the correct 
distance is 7,374 feet. 

Q. Then the balance, or about 1,000 feet, is within the 
shore line on the land? 

A. Yes, sir. 

Q. I see. 

Mr. Ellis, a considerable amount of your cross examina- 
tion seems to have been devoted to this additional 2,000 acres 
or thereabouts of ore bearing lands owned by the Tennessee 
Company outside of Area No. 2, which you say you did not 
take into consideration because of the thinness of the vein, 
or something of that sort. If this map were enlarged, and 
if area No. 2 were enlarged so as to take in that additional 
2,000 acres, what would be the resultant effect upon the prop- 
erty ownership of the Tennessee Company in that enlarged 
district? 
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A. The proportionate ownership of the Tennessee Com- 
pany would diminish very decidedly as that area was in- 
creased. 

Q. What determined your selection of this area from 
Morrows' Gap to Spark's G-ap? 

A. It is the territory within which the main operating 
mines are contained, and it is the territory within which my 
information leads me to expect merchantable ore, and it is 
the territory which Mr. Burchard used in his bulletin No. 
400 in making his estimate of the ores of the Birmingham 
district, and I think it is a reasonable area to take for that 
purpose. 

Q. Some mention has been made of the fact that all of 
the forties that lie east of the range line 1, or range line 2 — 1 
do not remember which — have not been drilled or otherwise 
explored. Have all of the forties owned by the Tennessee 
Company been drilled or otherwise explored? 

A. Only a small proportion of them have been actually 
explored by the Tennessee Company, and the forties in the 
territory you refer to, to the north, are no further from the 
outcrop, when we have definite information, than the forties 
of the Tennessee Company included in the, estimate from our 
workings, and drill holes on their property. 

Q. You have used the same assumption all through the 
district? 

A. I have. 

Q. Has the soundsiess of that assumption ever been proved 
or disproved by drilling or mining work throughout the 
Birmingham district? 

A. It has been corroborated by development. 

Q. I do not know that I have entirely understood your 
statement as to the showing of ownerships on Exhibit 107. Is 
this map up to date as far as showing the ownerships of the 
Tennessee Company and the other operating furnace com- 
panies are concerned? 

A. That is as of date September, 1913. 

Q. Does the Tennessee Company own anything in that 
area No. 2 that is not shown there in the appropriate color? 
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A. Every acre that they own is shown there, to the best of 
my knowledge. 

Q. Some question was made in your cross examination 
about your putting the eastern limit of this district beyond 
the point to which drill holes had been put down. Would 
the Tennessee Company's percentage of ownership in Area 
No. 2 be increased or diminished by stopping at a point at 
which the drill records demonstrated the existence of ore! 

A. There would be no material change in the relative per- 
centages. 

Q. But if you did stop at that point would you include 
any of those Seminole purchases? 

A. I would not. Well, there might be one or two forties, 
but there would be practically nothing. 

Q. Some question was asked as to the basis of calculation 
used by Mr. Burchard for the geological survey in Area No. 
1. You stated that his results were substantially the same as 
your own. How can that be, if his methods of calculation were 
in places erroneous? 

A. I did not state that his tonnage results were the same 
as my own. What was the question again? 

Q. That question probably was not well framed. I wUl 
ask it again. In estimating the proportionate ownerships in 
Area No. 1 you have told us that you used Mr. Burchard 's 
bases and methods of calculation, of which you yourself did 
not entirely approve, but which you used in order to conform 
to the geological survey methods shown Lq Bulletin No. 400. 
Now, I ask you whether the proportion of the Tennessee Com- 
pany in that Area No. 1 would be materially increased or di- 
minished by the adoption of these methods and bases of cal- 
culation which you yourself felt to be correct? 

Me. Dickinson: I object to that on the ground that he 
does not show what those bases are, and it calls for a mere 
conclusion of the witness, and as incompetent. 

The Witness : I think the percentages in either case would 
be practically the same, because the varying factors would 
apply to each particular tract. 
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By Mb. Eebd: 

Q. I do not know that I asked you how many different 
units or different districts Mr. Burehard used in that area. 

A. As I recall it, he used 14. 

Q. That is, he subdivided the district into 14 different 
units? 

A. He subdivided the district into 14 different units along 
the outcrop. 

Me. Eeed : I think that is all. 

EE-CEOSS EXAMINATION 

By Mr. Dickinson : 

Q. You were asked, if you extended this area so as to take 
in that 2,000 acres, as to the effect it would have on the pro- 
portion of ore owned by the Tennessee Company. Have you 
ever made any map showing such an extension? 

A. Yes, I have made maps showing such an extension, and 
I have handled maps continually in my regular duties which 
show various ownerships of properties which cover the terri- 
tory I had in mind. 

Q. Did you make any investigations of these lands that 
would be included in that extension, and what shape would 
the extension take if you did? 

A. The extension wovild be a very large and irregular one, 
and would cover land in which the Tennessee Company has 
a very small ownership as compared with other owners, and 
for that reason I stated that if the Tennessee Company's 
property in that territory contained workable ore, the prop- 
erty under the same conditions owned by other interests 
would also carry ore; and as the Tennessee Company's per- 
centage of the area is so small, the percentage of ore would 
be correspondingly small. 

Q. What investigations have you made in the way of drills 
or entries or otherwise upon the lands of those independents? 

A. I have made no such investigations. 

Q. That would be included? 

A. I have made no such investigations. 
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Q. This is just simply a mere offhand estimate made by 
you, is it not? 

A. No, sir; as I said before in my testimony, in the case 
of land underlaid by the red ore seam, land in the same lo- 
cality can be considered, acre for acre, as carrying practi- 
cally the same amount of ore, and therefore if in this addi- 
tional territory to which you refer I assume that our land 
carries workable ore, I necessarily assume that adjoining 
land owned by other parties carries workable ore, and as the 
aggregate area of other land under said conditions is so much 
greater than the Tennessee Company, they undoubtedly would 
have a very much larger percentage, but I am fully familiar 
with our ownership in other localities and I know that it is 
a very small percentage of the area owned by other interests 
which have the same general condition. 

Q. What investigations and determinations have you made 
upon lands owned by others outside of this territory, and when 
did you make them and who owns the land? Just give me the 
details. 

A. We have — — 

Q. Not "we" but "I." 

A. I have in my possession a map prepared by the United 
States Geological Survey which shows the areas of Clinton 
ore outcrops, and from my geological knowledge and by using 
those maps, I can tell what areas are underlain by the ore 
seam; and knowing the ownership of the Tennessee Company 
in those territories I made the statement that I did. 

Q. And it has not been based upon actual investigations 
of yours over lands that would be included in this extended 
area? 

A. I have been over the various tracts owned by the Ten- 
nessee Company and by other interests in that territory. 

Q. I am not asking you about the Tennessee Company, 
but about the others. 

A. I have been over other lands. 

Q. Wbat other lands have you been over that would be 
necessarily included in that extended area? 

A. I will tell you. I have been over the territory eon- 
trolled by Mr. Colonel Pinckard near Dudley, Alabama- I 
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have been over the territory opposite Woodstock, Alabama, 
where explorations have been conducted, and where drilling 
is now going on, according to information which has been 
furnished to me, and I have been over territory near Truss- 
ville and at other points which I have not in mind at pres- 
ent. 

Q. This land of Colonel Pinckard — what are his initials? 

A. I think they are W. P. 

Q. When were yon on his land? 

A. I think in the fall of 1910. 

Q. What was yonr object in going there? 

A. I went down to see his ore and his property. 

Q. How long were you there? 

A. One day. 

Q. How much land did you go over, how many acres ? 

A. I went over portions of several thousand acres. 

Q. What proportion of several thousand acres did you 
go over in one day? 

A. It would be hard to arrive at that. 

Q. You cannot say? 

A. No, sir. 

Q. Are there any drill holes in it. 

A. There was a drill working the day I was there. 

Q. How far down had it gotten? 

A. It hadn't gotten very far, and was not in ore. 

Q. You did not base anything on that drill, then, did you! 

A. No. 

Q. And that was the only drill hole in all the Pinckard land 
that you know anything about? 

A. I know of another drill hole which Colonel Pinckard 
told me about. 

Q. All you know is what he told you about that? 

A. Yes. 

Q. Were there any others? 

A. Those are the only two drill holes. 

Q. Were there any operations on that land? 

A. He had two slopes, neither of them in active operation 
at the time I was there. 
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Q. What else did you see tliat gave you an insigM into 
the actual ore conditions there? 

A. I saw one or two pits that he had along the outcrop ; 
all my observations were on the outcrop of the ore down 
there, and were sufficient to know that he had ore on the 
property. 

Q. Did you see any analysis of that ore? 

A. I have seen analyses of it. 

Q. Did you see it then, at that time? 

A. I did not see it at that time. 

Q. Do you know what it was? 

A. No, I could not tell you as to that. 

Q. Now, is that all the information you have, except what 
you have derived from maps and information from others 
as to that ore ? 

A. Yes, sir; I am not testifying as to the character or 
tonnage of that ore. I know that the red ore seam was 
present there ; that is all. 

Q. And you have no idea how much was in that? 

A. I have an idea, but I have no definite knowledge. 

Q. "Well, have you enough knowledge to make any scientific 
statement on the subject, or any calculation that is worthy of 
acceptation? 

A. Mr. Burchard, in his Bulletin No. 400, gives an esti- 
mate of the ore down there, which is a better estimate than I 
could make of the property with the small amount of infor- 
mation which I have. 

Q. From what you know of the Pinckard land, would you 
risk your scientific reputation upon an estimate you could 
give of the ores in it? 

A. No. 

Q. How about that which you saw of the Woodstock? 
When were you there? 

A. I was there about 1909. 

Q. 1909? 

A. Yes, sir. 

Q. How long were you there? 

A. Over the outcrop a very short time, but enough to 
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know that the Clinton formation is present there, and there 
is some ore. 

Q. Did you see any drill holes there? 

A. No, sir. 

Q. Was there anything in operation there? 

A. Not at that time. 

Q. How much acreage was included in what you call the 
Woodstock properties? 

A. The outcrop of the red ore seam continues along 
throughout that territory for severail miles. 

Q. In what you call the Woodstock 

A. (Interposing) I said opposite Woodstock. That is 
merely a point of designation. 

Q. Oh, opposite Woodstock? 

A. Yes. 

Q. What properties were those? 

A. I think those are mainly independent properties. 
There may be some independent furnace companies, like the 
Republic; and the Teimessee Company, I know, has a slight 
ownership in that section. 

Q. What information did you obtain about those proper- 
ties opposite Woodstock, other than what you have given? 

A. I did not obtain any information about them. 

Q. What information have you about them, based upon 
your own observation? 

A. Merely that there is a seam of red ore there, of which 
I neither know the analysis nor the thickness. 

Q. Nor the extent of it? 

A. No. 

Q. Would you risk your scientific reputation upon giving 
an estimate of the amount of ore down there? 

A. I would not make any estimate of the amount of ore 
there, but I would make a general percentage statement, in 
this way, that out of a certain acreage there, if the Tennessee 
Company had a very small percentage, as I know it has, if 
the ore were there in that territory, that the percentage of the 
Tennessee Company's holding would not be any greater than 
the percentage of the ore area of the territory. 

Q. And if the ores were the same, and compared acre per 
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acre, or territory per territory, would that be an element of 
it? 

A. Yes, it would. 

Q. But you do not know how that is ? 

A. Well, I have an opinion as to what it is, but I have no 
definite knowledge as to that section. 

Q. Now, opposite Trussville, what land did you examine 
there? 

A. I have been over certain of the outcrops there and 
have seen some small pits and exposures of the outcrop both 
on the property of the Tennessee Company and others, and 
have had reports from my subordinates on that territory. 

Q. When were you first there? 

A. In 1908. 

Q. What acreage have you included in what you have said 
about Trussville, other than the acreage owned by the Tenn- 
essee Company? 

A. I have not included any definite acreage, and I have 
no definite estimates. 

Q. And you cannot make any estimates? 

A. I have no basis on which to make any definite estimates. 

Me. Dickinson : That is all. 

Me. Eeed : That is all, Mr. Ellis. Thank you. 

The Defendants offer in evidence Defendants' Exhibit 
No. 107. 

The Defendants offer in evidence Defendants' Exhibit 
No. 108. Those are two maps. 

(The two maps referred to were thereupon marked "De- 
fendants' Exhibit (Ellis) No. 107, October 9, 1913," and "De- 
fendants' Exhibit (Ellis) No. 108, October 9, 1913," and will 
be found in the volume of exhibits.) 

Me. Dickinson : Those are objected to, and the testimony 
based upon them is objected to, on the ground that the data 
is so vague, and as shown by the witness on cross examination, 
he is not competent to speak of their accuracy as the basis for 
the estimates which he has given. 

Me. Eeed : Judge, have you that Seminole Land Company 
statement, signed by Mr. Crawford ? 
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Mb. Dickinson : Yes, here it is. 

Me. Ebbd: Will you mark that as an exhibit of the De- 
fendants, please? 

(The paper referred to, previously marked for identifica- 
tion as Government Exhibit No. 438, was thereupon marked 
"Defendants' Exhibit No. 109.") 

Me. Reed: Counsel for the defendants now produce a 
statement showing property acquired by the Seminole Land 
Company in Jefferson County, Alabama, formerly marked 
"Government Exhibit No. 438 for identification," and now 
marked also "Defendants' Exhibit No. 109," and state that 
this statement was produced on October 7 and submitted to 
counsel for the Government, as requested by them in the 
cross examination of Mr. George G. Crawford, and I would 
ask counsel if they expect to offer this statement in evidence ? 

Me. Colton: It contains matters not included in the re- 
quest, Mr. Reed. 

By Mk. Reed: 

Q. Mr. Ellis, have you seen this Exhibit No. 109 before 
this time? 

A. I have. 

Q. Have you gone over it? 

A. I have gone over it. 

Q. Carefully? 

A. Carefully. 

Q. Whose estimates of tonnage are these that are con- 
tained in this statement? 

A. My estimates. 

Q. Who did the figuring to show the average cost per acre 
of this land? 

A. A subordinate in my office. 

Q. Have you checked his figures ? 

A. I have. 

Q. Who figured the average cost per ton of ore in the 
ground? 

A. I did. 

Q. Are those figures correct? 

A. They are, to the best of my knowledge. 
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Me. Eeed : That is all, Mr. Ellis. 
Me. Dickinson : You are offering it, then, are you? 
Me. Reed : I am not going to offer it, Judge, until you de- 
cide whether you are going to offer it. 
Me. Dickinson : Very well. 
Me. Eeed : I can offer it later if I wish. 
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was called as a witness on behalf of the Defendants, and be- 
ing first duly sworn, testified as follows : 

DIEECT EXAMINATION 

By Me. Eeed: 

Q. Where do you live, Mr. Hurd? 

A. St. Paul, Minnesota. 

Q. How long have you lived in St. Paul ? 

A. Twenty-odd years; twenty-five years. 

Q. Do you hold any official position with the Tax Com- 
mission of the State of Minnesota! 

A. I am secretary of the Tax Commission. 

Q. How long have you been secretary of the Minnesota 
Tax Commission? 

A. Since its organization, April 27, 1907. 

Q. You were the first secretary of that commission, were 
you? 

A. Yes, sir. 

Q. In whose custody are the records showing the assess- 
ments and assessed tonnages of ore in the mining properties 
in the State of Minnesota? 

A. In my possession. 

Q. In your possession as secretary of that commission? 

A. As secretary of the commission. 

Q. Where are such records now? 

A. In the State Capitol. 

Q. At St. Paul? 

A. In the office of the tax commissioner in the State Capi- 
tol at St. Paul, Minnesota. 
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Q. lias the tax commission made assessments of mining 
property in the State of Minnesota? 

A. Yes, sir. 

Q. In what year was the first assessment made? 

A. In 1907. 

Q. And have assessments heen made annually since that 
time? 

A. Every year since. 

Q. How often are the reports of the tax commission pub- 
lished? 

A. Every two years. 

Q. When was the last report published? 

A. In 1912. 

Q. I show you Defendants' Exhibit No. 105 and ask you 
to state what that is? 

A. I identify that as a report, the third biennial report of 
the Minnesota Tax Commission to the Grovernor and Legis- 
lature of the State of Minnesota. 

Q. In what year was that report made? 

A. In 1912. 

Q. What was the original basis for the assessments of 
tonnage and valuation of iron ore in the ground in Minnesota ? 
That is, did you require reports from the various mining com- 
panies and owners of iron ore ? 

A. You mean, to arrive at the original tonnage estimate? 
- Q. Yes. 

A. Yes. 

Q. Has the commission taken any steps to measure the 
ores by their own agents, by agents of the State, or to verify 
or calculate or establish the ore tonnages? 

A. Yes. 

Q. Through what agency has that been done ? 

A. Through the School of Mines of the University of 
Minnesota. 

Q. And when did the commission commence to use and 
get the assistance of the School of Mines? 

A. In 1909. 

Q. And has it continued to do so each year since then? 

A. Ever since. They are working constantly on it. 
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Q. Are the owners of mining properties required to make 
annual reports to you as well? 

A. They make no reports to them; to us they do; to the 
commission. 

Q. They report directly to you? 

A. We furnish our mining engineers with credentials, and 
the operating companies give them blue prints, mine maps, 
and all the data they want, on our order. 

Q. But the reports are made directly to you? 

A. Directly to us. 

Q. Have you taken any abstract of the tonnages shown in 
the 1912 assessments of the individual properties of iron ore 
in the State of Minnesota? 

A. Abstracts of the total? 

Q. Any abstract of the items which went to make up the 
total tonnages. 

A. I have. 

Q. From what records did you take such abstract? 

A. From the official public records of the Minnesota Tax 
Commission. 

Q. As kept in the office at St. Paul? 

A. Yes ; as recorded with the commission and kept in the 
office at St. Paul. 

(Here a paper was marked Defendants' Exhibit No. 110.) 

By Mb. Eeed: 

Q. I show you Defendants' Exhibit No. 110, Mr. Hurd, and 
I ask you whether that statement was prepared by you? 

A. By me, compared by me, calculated by me and added 
by me ; I did the whole work. 

Q. You did all the figuring then? 

A. Absolutely. 

Q. What was the source of information stated on that 
Exhibit No. 110? 

A. Eecords with the Minnesota Tax Commission of the 
developed, measured and merchantable iron ore of the Mesabi 
and Vermillion ranges in Minnesota for the assessment of 
1912, together with its ownership or control. 

Q. I want to ask you about your action in dividing the 
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tonnage owned by tlie Biwabik Mining Company; that was 
done at our suggestion, or tlie suggestion of counsel, was it 
not? 

A. Yes. 

Q. At the suggestion of counsel for the Steel Corporation? 

A. Yes. 

Q. On the method of division that we suggested the fig- 
ures are correct, are they? 

A. They are correct; they are recorded with the tax com- 
mission, your ownership there. 

Q. Is that true also as to the Mahoning? 

A. That is true as to the Mahoning. , 

Q. There counsel for the United States Steel Corporation 
have suggested that in preparing this Exhibit 110 you charge 
the Steel Corporation with 20 per cent, of the Mahoning ore. 

A. Which is carried under item 47. 

Q. Is that correct? Have counsel so suggested? 

A. Yes. 

Q. And have you done so? 

A. I have done so. 

Q. And on that method of division, as to the propriety 
of which I shall not ask you to speak, the figures are correct? 

A. They are correct. 

Q. And according to the records of your Commission? 

A. Yes. 

Q. Is that also true as to the ores of the Union mine ? 

A. The Union mine. 

Q. You applied the same method there, did you? 

A. The same method. 

Q. At the suggestion of counsel? 

A. Yes. 

Q. Now, when we come to the ores of the Great Northern 
Iron Ore Companies, I see that your statement includes in 
those properties 18,977,777 tons to be surrendered by the 
Great Western Mining Company, which is a subsidiary of 
the United States Steel Corporation, is it not? 

A. Yes. 

Mb. Colton : I do not understand that counsel for the Steel 
Corporation has introduced this estimate of Great Northern 
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ore as showing ownership, by this witness, of the amount of 
ore set forth by the Great Northern ore interests. 

Mb. Reed: Ownership by this witness? 

Mr. Colton : What I mean is that I understand counsel is 
not here attempting to prove ownership or control of the 
property at that time by the Great Northern Ore Company? 

Mb. Reed : Not at all. 

By Me. Reed: 

Q. You are not a lawyer? 

A. I am not a lawyer. 

Q. Of course, you do not want to give us any opinion as to 
whether or not the Steel Corporation controlled the Great 
Northern ores included within the Hill lease or any part of 
them on January 1, 1912. You are not undertaking to do 
that? 

A. I am not a lawyer and cannot define the meaning of the 
word "control. " It is up to you lawyers to settle as to where 
the Great Northern tonnages belong. There is a statement 
of the tonnages. 

Q. You are giving us a correct statement of the tonnages 
as calculated by your commission? 

A. As calculated. 

Q. Now, does this total of Great Northern tonnage, 235,- 
416,756 tons, include the 18,977,777 mentioned in the paren- 
thesis just below it? 

A. It does include that amount. 

Q. Then am I correct in understanding that this total of 
235,000,000-odd which you assign to the Great Northern Iron 
Ore Companies includes the tonnage in all of the inactive 
properties, as they have been called, which were surrendered 
to the Great Northern Trustees in March, 1912, as well as the 
excess over the minimums which the Oliver Company has paid 
for and must pay for up to January 1st, 1913? 

A. It does. 

Me. Colton : Just a moment there. Of course, you are not 
proving by this witness anything as to what minimums there 
are to be surrendered, or not? 

Me. Reed : No, sir ; not yet, anyway. 
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By Mr. Reed : 

Q. Then what tonnage from the Great Northern proper- 
ties did you in this statement ascribe to the United States 
Steel Corporation? 

A. We excluded the Great Northern ore in excess of mini- 
mum requirements, which are 18,897,674 tons. 

Q. Now how did you arrive at that figure of minimum re- 
quirements 1 

A. The minimum requirements that are on file with the 
commission. Here they are. I will give them to you. 

Q. Give us the estimates as on file with the commission. 

A. Hadn't I better give you this prepaid tonnage first? 

Q. Yes. 

A. Which is, during the period of 1907 to 1911, inclusive, 
3,147,674 tons. Now the minimum: For 1912, 4,500,000; for 
1913, 5,250,000 ; for 1914, 6,000,000. Total, 18,897,674 tons. 

Q. Now, Mr. Hurd, are these figures as to minimums on 
file in the office of the tax commission? 

A. They are ; they are a matter of public record and com- 
mon knowledge. 

Q. Do these figures which appear on this Defendants' Ex- 
hibit No. 110 include both the Mesabi and Vermillion ranges? 

A. They do. 

Q. And are those ranges separated according to the re- 
cords of your Tax Commission in the footnote on this state- 
ment? 

A. They are. 

Q. Are there any figures on this statement which are not 
correct, according to the records of the Tax Commission 
assessments, for 1912? 

A. They are absolutely correct. You have the 1912 report, 
and they may be verified. 

Q. Of course, we understand that you are not expressing 
any opinion or judgment as to where the Great Northern 
tonnages included within the Hill lease or any part of them 
are to be placed? 

A. I have already stated that is up to you lawyers. 

Q. And all you vouch for is the accuracy of the figures 
stated here? 

A. The accuracy of the figures, yes. 
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CEOSS EXAMINATION 

By Mb. Colton : 

Q. Just as a matter of convenience, Mr. Hurd, I would 
like to ask you to state for me if it is not a fact if we include 
the Great Northern tonnage included within the Hill lease 
within the Steel Corporation's tonnage, that the total per- 
centage which the Steel Corporation has of the assessed ton- 
nage of the State of Minnesota as set forth on this exhibit in 
both ranges will be something over 78 per cent? 

A. 78.55 per cent. 

Q. And that includes aU the iron ore in the State of Min- 
nesota that you tax as merchantable iron ore? 

A. Yes, and if that tonnage is to be charged to the inde- 
pendents 



Q. (Interposing) Then the figure is 

A. The proportion is 61.85 per cent. 

Mb. Colton : That is all. 

Mb. Eeed : That is all, Mr. Hurd. 

The Defendants offer in evidence Exhibit No. 110. 

(The statement referred to was thereupon marked "De- 
fendants' Exhibit (Hurd) No. 110, October 9, 1913," and will 
be found in the volume of exhibits.) 

Me. Dickinson: I will make a statement now, Mr. Eeed, 
about this other exhibit. The plaintiff called upon the witness 
George Gordon Crawford, as shown on pages 6176 and 6177, 
transcript of record, volume 15, for a statement of what iron 
ore properties the Seminole Land Company had acquired, 
when they were acquired and where they were located. The 
paper presented, in compliance with this request, marked 
Government Exhibit No. 438 for identification, not only stated 
what iron ore properties had been acquired, when they were 
acquired, and where they were located, but also went further 
and gave statements as to the cost per acre and estimated 
tonnage, which were not called for by the Government. Since 
this paper was presented, the witness, Mr. Ellis, has located 
upon Defendants ' Exhibit 108 the lands of the Seminole Land 
Company — the lands that were acquired by the Seminole Land 
Company, and in view of this fact and also the fact that said 
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paper gives statements not called for, tlie Government de- 
clines to put it ia evidence. 

Mb. Reed: We call the attention of counsel for the Gov- 
ernment to the record on page 6176, where Mr. Crawford 
was asked to state what iron ore properties they — the Semi- 
nole Land Company — acquired, when they acquired them, and 
where they were located. , 

Me. Dickinson : I just read that. 

Mk. Eeed: And on page 6177, where the aggregate of all 
the purchases was asked. 

Mr. Dickinson: I just referred to that. If you want to 
put that in, you may do so, and I will except to that portion. 

Mb. Eeed: The complainant having refused to offer said 
exhibit in evidence, the Defendants now offer the same; that 
is, as Defendants' Exhibit No. 109, or Government Exhibit 
for identification No. 438. 

Mb. Dickinson: The plaintiff excepts to so much thereof 
as sets forth the cost of the land in question and the estimated 
tonnage of red ore contained in same, as being incompetent 
and as a mere estimate based upon data, the original of which 
are not produced, and, therefore, as being secondary evidence. 

(The statement referred to, previously marked for identi- 
fication as Government Exhibit No. 438, was thereupon 
marked "Defendants' Exhibit (Ellis) No. 109, October 9, 
1913," and will be found in the Volume of Exhibits.) 

Me. Reed : Mr. Eckel, will you be sworn ? 
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was called as a witness on behalf of the Defendants, and being 
first duly sworn, testified as follows : 

DIRECT EXAMINATION 

By Me. Reed: 

Q. Mr. Eckel, where do you live? 

A. In Washington, D. C. 

Q. How long have you lived in Washington? 

A. Since 1902. 
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Q. What is your occupation at the present time? 

A. Geologist, engaged in private practice. 

Q. Where did you first study geology, Mr. Eckel? 

A. I entered the engineering school of New York Uni- 
versity in 1891, and graduated in 1895. After that I took a 
year's post graduate work in engineering and geology. Dur- 
ing my undergraduate engineering course, of course, I had to 
do work in geology. 

Q. That brings you up to about the year 1896, does it not? 

A. Yes. 

Q. How did you then spend the next two or three years? 

A. The next three years were spent in general engineer- 
ing practice, including surveying, earth and rock excavation, 
and masonry construction. In 1899 I joined the New York 
State Geological Survey, and from 1899 until 1902 was As- 
sistant State Geologist of New York. 

Q. In 1902 what official position, if any, did you take? 

A. In 1901 I had been appointed Assistant Geologist in 
the United States Geological Survey, and during part of that 
year had worked for the Federal Survey. In 1902 I accepted 
a permanent appointment on the United States Geological 
Survey, and from that time untU the fall of 1906 was associ- 
ated with that survey in various capacities. 

Q. Tell us of those various capacities. What was your 
position at first, when you began regular work with the United 
States Geological Survey? 

A. My first work for the Geological Survey was as as- 
sistant geologist and the bulk of my work was in connection 
with southern and eastern iron ore and other economic de- 
posits. 

Q. What do you mean by economic deposits? 

A. In the Survey there is a distinction made between the 
areal mapping, the purely scientific work, and the mining 
geology or economic work. At that time there were two di- 
visions on the Survey devoted to economic geology. One of 
them was in charge of Dr. Emmons, who handled the gold, 
silver, copper, lead and zinc ores. The other, at the time I 
joined the Survey was in immediate charge of Dr. Hayes, and 
had supervision over the iron and manganese and aluminum 
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ores and the non-metals. In 1905 I was placed in charge of 
this latter division, and remained in charge until my resigna- 
tion, m the fall of 1906. 

Q. That is, during the latter part of your service you 
were in charge of the division of the survey which had to do 
with economic iron ores? 

A. Yes, sir. 

Q. What important iron ore investigations did you have 
charge of during 1905 and 1906, if any? 

A. My personal work during those years was really a con- 
tinuation of work which had been started previous to that. 
From the beginning of my connection with that survey I had 
examined various iron ore districts for them, and I am not 
sure about the date of the different reports. But between 
the years 1902 and 1906 I prepared personally reports on iron 
ores in Virginia, northwestern Georgia, Texas, northern Ala- 
bama and New York State. 

Q. Tell us some of the iron ore deposits which you have 
studied and examined in addition to those which you have 
just mentioned which you have made reports on for the Sur- 
vey. I assume that you visited each of these districts on 
which you reported! 

A. Yes, sir. 

Q. Are there any other districts which you have studied 
with care? 

A. At various times before, during and since my connec- 
tion with the United States Greological Survey, I have ex- 
amined in more or less detail iron ore deposits in practically 
all of the southern and eastern states, in British Columbia, in 
New Brunswick, in Nova Scotia and Newfoundland. In some 
cases these were reports for the state or the federal geological 
service, and in other cases they were reports for corporations 
or individuals. 

Q. You have been the author of different reports for the 
state and federal service, have you? 

A. I have been the author of a number of reports for the 
federal survey. I am not sure that during my connection with 
New York State any of the examinations which I made in 
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that state were published. At a somewhat later date they 
were, I know. 

Q. Published as reports on investigations that continued 
over the period of your membership ? 

A. Yes, sir. During several years of my connection with 
the Geological Survey it was necessary for me to prepare, in 
addition to my other duties, the iron ore statistics covering 
the production of the various years. My memory is that the 
official reports for 1905, 1906 and 1907 were prepared by me. 

Q. I believe at least one of them is in evidence in this case. 
What were the years you gave us — 1905, 1906, 1907? 

A. My memory is that the reports for those three years 
are the ones. I took up the work immediately after Mr. Birk- 
inbine had given it up. My impression is that the last report 
he prepared was for 1904, though it is merely a matter of 
detail, which can be verified readily enough. 

Q. In addition to your engineering and geological work, 
have you had any experience in metallurgy? 

A. I have never practiced metallurgy as a direct or im- 
portant part of my work. The only connection in which I 
have made a special study of it was in regard to the effects of 
the various metallurgic processes on the value of ores. In 
this, in a somewhat related connection, I made a very detailed 
investigation of the utilization of blast furnace and of iron 
and steel slags. This investigation was in part paid for by 
the federal survey, though made prior to my connection with 
that organization, and was later published by the institution. 
Since then I have made private reports upon the condition 
of the slag recovery processes for several corporations. 

(Whereupon an adjournment was taken until to-morrow, 
Friday, October 10, 1913, at 10 :30 o'clock A. M.) 
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NINETY-THIED DAY. 

Empire Building, 
71 Broadway, New York City, 

Friday, October 10, 1913. 
Before Special Examiner John Arthur Brown. 

Present on behalf of the United States, Mr. Dickinson and 
Mr. Colton. 

Present on behalf of the defendants, Mr. Lindabury, Mb. 
Severance, Mr. Bolling and Mr. Reed ; also, on behalf of the 
Great Northern Iron Ore Interests, Mr. Chester W. Cuthbll, 

Me. Eeed: With the permission of counsel for the com- 
plainant, Mr. Eckel is withdrawn from the witness stand for 
the present. 

CHAELES F. BAND 

was called as a witness on behalf of the defendants, and be- 
ing first duly sworn, testified as follows: 

DIEECT EXAMINATION 

By Mr. Reed: 

Q. What is your occupation? 

A. I am president of the Spanish-American Iron Com- 
pany and president of the Buena Vista Iron Company, and I 
am interested in other mining enterprises in Cuba and in the 
United States. 

Q. Where do you live? 

A. At West Orange, New Jersey. 

Q. Your offices are in New York? 

A. My offices are in New York City. 

Q. Is the Spanish-American Iron Company a subsidiary 
corporation of any steel company in the United States? 

A. It is owned by the Pennsylvania Steel Company. 

Q. How about the Buena Vista Iron Company? 

A. That is owned by individuals and is not controlled by 
any steel company. 
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Q. It is not controlled by the Pennsylvania Steel Com- 
pany? 

A. They have no interest in it. 

Q. Are you interested in other mining companies that 
are not controlled by steel companies? 

A. I am interested in other mining companies, but in no 
other iron mining company. 

Q. These two, the Spanish- American and the Buena Vista, 
are the two iron mining companies with which you are con- 
nected? 

A. And I have an interest in the Ponupo Manganese Com- 
pany. That is not connected with any steel company. 

Q. How long have you been familiar with Cuban iron ore 
properties, in which the Pennsylvania Steel Company is in- 
terested? 

A. I have been president of the Spanish-American Iron 
Company for twenty years. 

Q. How long has the Spanish-American Iron Company 
been mining and shipping ore from Cuba? 

A. For nearly twenty years. 

Q. Do you remember in what year shipments commenced? 

A. I think it was in 1895. 

Q. Those shipments that were made in 1895 were from 
the south coast, were they not? 

A. They were. 

Q. When did shipments commence from the north coast? 

A. In December, 1909. 

Q. Was your company, the Spanish-American Iron Com- 
pany, the first to ship the north coast ores to the United 
States? 

A. Yes. 

Q. How long have those north coast deposits been known? 
Are they recent discoveries? 

A. We discovered them in 1903. 

Q. When did your company, the Spanish-American Com- 
pany, first acquire an interest in the north coast deposits? 

A. In 1903. 

Q. How long prior to 1903 had it been known that there 
were iron ore deposits on the north coast of Cuba? 

A. We had reports of deposits in the eastern end of Cuba 
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some years before that time, but in 1903 we found -what is 
called tbe Mayari deposit. 

Q. HoV long bave tbe deposits on the south shore been 
known? 

A. I think since about 1885. 

Q. How long have they been mined? 

A. One of the companies began operating in about the 
year 1889. 

Q. I see in Government Exhibit No. 365, Volume 12, page 
2,642, which is a pamphlet published by the Geological Sur- 
vey, that the Juragua Iron Company made shipments from 
Cuba in 1884 and in each of the years following that. From 
what part of Cuba were those shipments made? 

A. Those shipments were made from the iron mines near 
Santiago de Cuba. 

Q. These are on the south shore of Cuba, are they? 

A. They are. 

Q. With what steel company, if any, is the Juragua Iron 
Company connected? 

A. I understand it is owned by the Bethlehem Steel Com- 
pany. 

Q. Have you made an estimate, Mr. Eand, of the quantity 
of iron ore in the Santiago district on the south shore of 
Cuba? 

A. I have. 

Q. How much merchantable iron ore in that district is 
controlled by your company, the Spanish-American Iron 
Company? 

A. Our iron ore reserves amount, at the present time, to 
about three and a half million tons at that place. 

Mr. Dickinson: Just what place is that? 

Mk. Eeed: Santiago. 

The Witness: Near Santiago. 

By Me. Reed : 

Q. And have you estimated the reserves at that place of 
merchantable ore controlled by the Juragua Iron Company? 

A. I believe their ore reserves amount to about two and 
one-half million tons. 
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Q. What kind of ore is that, Mr. Eand? Is it hard or soft 
in texture? 

A. Hard hematite and magnetite. 

Q. Of Bessemer quality? 

A. Of Bessemer quality. 

Q. It is from that deposit, I think you have said, that 
these shipments have been made since 1884? 

A. Yes, sir. The Juragua Company's shipments began 
in 1884, and the shipments of the Spanish-American Iron 
Company began a few years later. 

Q. Have you made a study of the iron ore deposits on the 
north shore of Cuba? 

A. I have. I am very familiar with that district. 

Q. Have you made visits to that district? 

A. A great many visits. 

Q. Have you measured the ore in places? 

A. I have had the ore which is owned by the companies 
in which I am interested examined by engineers, xmder my 
direction. 

Q. Have you had it drilled? 

A. Yes, sir; it has been drilled. 

Q. How does this north shore ore lie, Mr. Rand? Is it in 
lenses, or is it in sedimentary deposits? 

A. It is a blanket deposit, covering a very large area. The 
deposit is about twenty-five feet in thickness ; it is at the sur- 
face ; there is no overburden ; pine trees grow in it, ferns and 
small shrubs, but there is no waste or other covering. 

Q. Stripping then is a very simple matter? 

A. There is no stripping to be done whatever. 

Q. In texture, what is this ore like, in these nOrth shore 
deposits ? 

A. It is of the consistency of clay. 

Q. How is it mined? 

A. It is mined with steam shovels and other similar ma- 
chines. 

Q. No blasting is required? 

A. No blasting. 

Q. How far does the gre9,ter part of the ore lie from the 
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sea? Can yon give ns an approximate estimate of the aver- 
age distance of tlie land transportation necessary? 

A. At Mayari the ore is twenty miles from the sea. At 
Moa the waves of the ocean lap up on the iron ore. 

Mr.' Dickinson: What is that last place? 

The Witness : Moa. The iron ore is at the sea at Moa. 

By Mr. Reed : 

Q. You have made a study of the costs of mining there 
and in other districts, have you? 

A. I am familiar with the costs of mining. 

Q. How do the costs of mining this north shore Cuban ore 
contrast with the mining of ores in other parts of the world? 

Mr. Dickinson : I object to that as being too general and 
indefinite. 

Mr. Eeed: Will you answer, please, Mr. Eand? 
The Witness : The cost of mining is very small. 

By Mr. Eeed : 

Q. Well, how does it contrast with the cost of mining in 
open pits on the Mesabi? 

Mr. Dickinson: I object to that. The witness has not 
shown yet that he is qualified to speak as to the cost of min- 
ing on the Mesabi. 

The Witness : li: is not any more, and I believe it is less. 



By Mr. Eeed: 

Q. Have you made an estimate of the quantities of iron 
ore of this character that lie in the north shore deposits of 
Cuba? 

A. The soft ores of the north coast of Cuba cover about 
270,000 acres of land, and amount, to the best of my infor- 
mation, to more than three thousand million tons. 

Mr. Dickinson: That is three billion? 
The Witness: Three thousand million. 

By Mr. Eeed: 

Q. Have you made an estimate of the reserves controlled 
by different interests on the north shore of Cuba? Take the 
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Mayari district first, if yon please. How mueh iron ore in 
that district does your company own, and what is its acre- 
age? 

A. I have prepared carefully a memorandum showing the 
acreage owned by different interests, and the tonnages. 

Q. Have you prepared this yourself, Mr. Rand? 

A. I have prepared this myself, and I hand it to you. 

(Here a table was marked Defendants' Exhibit No. 111.) 

Mb. Dickinson: Is that all north shore! 

The Witness: I have at the bottom included the San- 
tiago de Cuba district. 

Mb. Dickinson: Then this table covers the whole of Cuba? 

The Witness: It covers the whole Island of Cuba so far 
as my information goes. 

By Mb. Eeed: 

Q. I call your attention to Defendants' Exhibit No. Ill, 
being the memorandum you have just produced, and I ask 
you to state on which coast, the north or south coast, the 
Mayari district lies? 

A. It is on the north coast of Cuba. 

Mb. Dickinson : Excuse me ; you know that independently 
of the memorandum? 

The Witness: I have been there. 

Me. Eeed : There is nothing on the memorandum to show 
that. 

Mb. Dickinson: The reason I say that is because I am 
going to make some objections to the memorandum later. 

By Mb. Eeed: 

Q. On which coast does the Levisa Bay district lie? 

A. On the north coast of Cuba. 

Q. The Moa-Taco district? 

A. The north coast of Cuba. 

Q. And the Camaguey district? 

A. That is in the center of the island, about 40 miles from 
the north coast of Cuba. 

Q. And the Santiago de Cuba district? 

A. That is on the south coast of Cuba, 
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Q. Have you made any estimate of the iron ores, if there 
are any, in the province of Pinar del Eio? 

A. I have made no estimate of the ores in that district. 

Q. You have not the same familiarity with that district 
that you have with the eastern Cuba ores, I take it? Is that 
so? 

A. I am not familiar with the Pinar del Eio district to the 
same extent. 

Q. And this estimate contained in Defendants' Exhibit 
No. Ill is substantially only the eastern Cuba reserves? 

A. It covers only the district to which the memorandum 
refers. 

Q. It does not include any ore in the district in the west- 
ern part of the Island? 

A. It does not include any ore ia the western part of the 
island, that there may be in the western part of the island. 

Q. Have you visited these different deposits that are 
mentioned on Defendants' Exhibit No. 111? 

A. I have visited them all except the Camaguey district. 
The information that I have given with respect to the hold- 
ings of the Bethleheni iron mines was furnished to me by 
the general manager of the company. 

Q. Have you personal knowledge of the Mayari district? 

A. I have. The explorations were conducted under my 
direction and I have visited the district repeatedly. 

Q. How about the Levisa Bay district? 

A. I have visited the Levisa Bay district repeatedly, and 
the information that I have given is based upon general obser- 
vations and also upon information that has been furnished 
me by the owners of the property. 

Q. How about the Moa-Taco district ; have you knowledge 
of that district? 

A. I am fairly familiar with the Moa-Taco district, and 
the figures I have given for the tonnage of the Spanish- 
American Iron Company and the Buena Vista Iron Company 
are based on reports made to me by engineers in my employ, 
and the information regarding the tonnage of the other com- 
panies is based upon my general knowledge of the district. I 
have visited every one of the properties, and I have con- 
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ferred with the owners and have obtained information from 
them as to their tonnages. 

Q. You have a personal knowledge of every property in 
those three districts, have you ; any property of any size ? 

A. Yes. 

Q. And your information as to the Santiago de Cuba dis- 
trict is of what sort? 

A. As to the property of the Spanish- American Iron Com- 
pany, that is based on reports made to me by my own en- 
gineers and based on my own knowledge, from repeated 
visits to the property, and as to the tonnage given for the 
Juragua Iron Company, that is also given after a visit to 
the property and based on reports given to me by the general 
manager of that company. 

Me. Eeed: We now offer in evidence Defendants' Ex- 
hibit No. 111. 

Me. Dickinson : That is objected to as incompetent, hear- 
say and secondary, the witness having shown that much of 
the result set forth in said memorandum is based upon hear- 
say, and not on matters within his own knowledge. 

(The paper refered to was thereupon marked "De- 
fendants' Exhibit (Eand) No. Ill, October 10, 1913," and 
will be found in the volume of exhibits.) 

By Me. Eeed: 

Q. Will you describe the ores of those north coast de- 
posits for us a little more fully? You have described the 
physical texture. Now tell us something, if you will, of their 
analyses; how do they run in iron? 

A. The ore in the form in which it is delivered in this 
country contains 55.5 per cent. iron. 

Q. In the form in which it is mined, what percentage does 
it contain? 

A. It contains, when dried at 212 degrees Fahrenheit, 48 
per cent, iron ; in its natural condition, approximately 35 per 
cent. 

Q. The ore in its natural condition, then, contains a very 
large quantity of moisture, hydroscopic and combined mois- 
ture? 
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A. Between 35 and 40 per cent, of water. 

Q. Have you prepared any statement of the combined 
analyses of your shipments of this ore? 

A. I have a memorandum containing analyses of the ore, 
which I hand you. 

(The paper produced hy the witness was marked "De- 
fendants' Exhibit No. 112.") 

By Mr. Eeed: 

Q. I call your attention to Defendants' Exhibit No. 112, 
being this memorandum of analyses which you have furn- 
ished, and I ask you what that represents. It is headed 
"Analyses of Mayari ore of the first four months of 1913." 
Is that an average analysis of the shipments during the first 
four months of 1913? 

A. It is. 

Mr. Dickinson : Does that 48.10 mean analysis in its dry 
state? 

Mr. Rbbd : That is what I am going to ask him. Of course 
it is impossible to bring out all these things in one question. 

Mr. Dickinson : I understand. 

By Mr. Heed : 

Q. The first analysis given on this memorandum, Mr. 
Band, which commences with the figures 48.10, under the 
heading "Iron," represents an anlysis of the ore in what con- 
dition? 

A. That represents the ore as it is mined when dried at 
212 degrees Fahrenheit. 

Q. What is the second analysis, which starts with the 
figures 55.57 iron? 

A. That represents the iron ore in the condition in which 
it is after it is dried, and is the condition in which it is shipped 
to this country. 

By Mr. Eeed: 

Q. Mr. Band, what treatment is this ore subjected to in 
order to bring it to the condition shown in this last analysis? 
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A. The ore is dried in furnaces resembling cement kilns, 
and the water is driven off by heat from burning powdered 
coal. 

Q. By that process do you succesfuUy expel the combiaed 
water in addition to the hydroscopic water? 

A. We do. 

Q. And the resultant product is that which is shown by 
your second analysis here? 

A. It is. 

Q. I infer from the phosphorus content that this product 
is of Bessemer quality. Is that correct? 

A. It is of Bessemer quality. 

Q. What is the texture of the product? 

A. It is of a sandy character after it is dried, and con- 
tains pellets of various sizes. 

Q. Are those pellets sufficiently large to be used to advant- 
age in blast furnaces? 

A. The drying of the ore in this manner prepares it so 
as to be suitable for blast furnace use. 

Q. Do you happen to know the manner in which the pow- 
dery ores of the Mesabi range act in a blast furnace? 

A. I am not a metallurgist. 

Q. I wondered if you had ever observed them? 

A. I am not familiar with the practice. 

Q. Do you find that this nodulized Cuban ore is inclined 
to be blown out of the furnace at all? 

A. I am not a metallurgist, Mr. Eeed, and I do not feel 
qualified to testify as to blast furnace practice. 

Q. I want to ask you as to the south Cuban ores. How do 
they run in iron content? 

A. From 55 to 59 per cent, in iron. 

Q. They are shipped in their natural state, are they? 

A. They are. 

Q. Without treatment of any kind? 

A. Without treatment of any kind. 

Q. Do they carry much moisture? 

A. About one per cent, of moisture. 



CHARLES F. RAHTD. 6795 

CROSS EXAMINATION 

By Ms. Dickinson : 

Q. Mr. Eand, looking at that paper, Defendants' Exhibit 
No. 112, and taking that line under the head of dried ore in 
the first column, 55.57, that means that a ton of ore as pre- 
pared for shipment would analyze showing that much iron 
content, does it? 

A. Yes, sir. 

Q. How much would a ton of ore so prepared and so 
analyzed represent in tonnage of the ore in its natural state? 
In other words, how much ore mined in its natural state would 
it require to reduce to that ton which shows this analysis ! 

A. It requires, roughly, one and a half tons of the natural 
ore to produce one ton of the dried ore. 

Q. Are you familiar with the cost of mining the Mesahi 
ores? 

A. In a general way. I am not connected with any of the 
Mesabi mining companies, and I only have general informa- 
tion regarding the Mesabi range. 

Q. Derived from reading and hearsay? 

A. Yes, sir. 

Q. And you do not know, and would not undertake to 
state what that cost is — I mean of your own knowledge? 

A. I have no reports of Mesabi mining companies before 
me. I have visited the Mesabi range. 

Q. Referring to this Exhibit No. 112, the one just referred 
to, showing the percentages therein set out, on what mines is 
that based? 

A. On the Mayari mines, which are now shipping. 

Q. And not upon any other mines? 

A. Not upon any other mines. 

Q. Are there any other shipping mines there? 

A. No other properties shipping the north coast ores at 
present. 

Q. How much area is now being mined? That is to say, 
the operations in mining for development — how much of that 
Mayari territory which is represented by these shipments? 

A. The Mayari territory, which covers nearly 40,000 
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acres, has all been carefully explored. The area on which 
mining operations are now being conducted probably does 
not exceed 200 acres. 

Q. During the year 1912 did you run your mining opera- 
tions there to their full capacity? 

A. No, sir. 

Q. How about 19131 

A. We are still operating at only a fraction of our capac- 
ity. 

Q. How about your kilns ? Would that apply also to your 
drying kilns? Are they run to their full capacity? 

A. We have only one-half our drying kilns in operation. 

Q. You mean at present? 

A. At present. 

Q. How would that apply for the year 1912? 

A. We ran only about one-half our kilns in 1912. 

Q. To what extent, if any, have you marketed in the United 
States this nodulized iron? 

A. We have brought to this country about 1,300,000 tons. 

Q. But a portion of that has been for your own use, has 
it not, or rather, the use of your company? 

A. Almost all of it has been used by the Pennsylvania 
Steel Company and the Maryland Steel Company. 

Q. And a very small percentage of it has been offered on 
the market or put on the market? 

A. We have sold about 55,000 tons to other people. 

■Q. Within what period of time? 

A. In the year 1911 we sold 8,790 tons. 

In the year 1912 we sold 29,211 tons. 

In the year 1913 we sold 16,667 tons. 

Q. Do your holdings there and your capacity for produc- 
tion exceed the demands of your own companies for opera- 
tion? 

A. They do. 

Q. Is there any demand, or has there been, for this no- 
dulized iron, to any large extent, in this country? 

A. We have not been willing to sell it to outside interests 
until recently. 

Q. Why? 
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A. It was a new material, and the uses of it were not en- 
tirely understood. It was tliouglit best not to offer it for 
sale until the metallurgy of it was better understood. 

Q. And when were you first willing to offer it for sale on 
that basis? 

A. It is only within about a year that we have felt will- 
ing to let other people try it. 

Q. When did your company first begin to use the north- 
ern Cuban ores? 

A. In 1910, I believe. 

Q. These ores in Cuba, both in the north and in the south, 
have been known for a great many years, have they not? 

A. The south coast ores have been known since about 
1885. The north coast ores were not discovered by us until 
1903. 

■Q. Were they discovered by your investigation? 

A. They were discovered by engineers sent out by me. 

Q. Do you know anything about Mr. W. J. Hayes having 
made any discoveries there in 1901 in northern Cuba? 

A. You refer to Mr. C. Willard Hayes, perhaps, of the 
Geological Survey? 

Q. Yes, that is the name. 

A. I have seen his reports. 

Q. And to what period does that refer? 

A. I think that is about the period to which I refer. 

Q. What is the cost of this nodulization per ton in its fin- 
ished state? 

A. I would rather not go into the details of the cost of 
our operations, except to say that if our holdings were ope- 
rated to their capacity, we could deliver this material in the 
United States at less than five cents. 

Q. How? 

A. At less than five cents per ton per unit of iron. 

Q. That does not answer the question that I put to you, 
Mr. Eand, at all, as I conceive it. Is it not a matter of gen- 
eral knowledge that this nodulization costs about a dollar 
a ton? 

A. It costs about a dollar a ton. 
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Q. Were you counting that in the cost of mining? 
A. No. 

Me. Eeed: Counting what in the cost of mining? 
Mb. Dickinson : The cost of nodulization. 
That is all, Mr. Rand. 

EEDIEECT EXAMINATION 

By Mr. Eeed: 

Q. Mr. Eand, how does the analysis of these other north 
coast ores compare with the analysis of the Mayari ores? 

A. The deposits are substantially alike. 

Q. There is no important difference, is there? 

A. No important difference. 

Me. Eeed: That is all, Mr. Eand. Thank you. 

Me. Dickinson: That is all, Mr. Eand. 

Mb. Eeed: The defense offers in evidence Defendants' 
Exhibit No. 112, being the memorandum of analyses pre- 
sented by Mr. Eand. 

(The paper referred to was thereupon marked "Defend- 
ants' Exhibit (Eand) No. 112, 1913," and will be found ih 
the volume of exhibits.) 

Mr. Eeed: Mr. Eckel, wUl you take the stand again, 
please. 

EDWIN C. ECKEL, 

a witness previously sworn on behalf of the defendants, was 
recalled and testified further as follows: 

DIEECT EXAMINATION (Continued) 

By Me. Eeed: 

Q. Mr. Eckel, what was your first acquaintance with the 
iron ore deposits of Alabama? 

A. I visited the Birmingham district in 1901, 

Q. Have you been there since? 

A. Since that date I believe that I have spent more or less 
time each year in that district. The north Alabama districts 
I examined in 1904 or 1905 in considerable detail. I have 
also visited 
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Q. (Interposing) By "north Alabama districts" do you 
mean the Birmingham district? 

A. No. I am speaking now of the productive district 
which is based upon the iron and steel plants in the Chat- 
tanooga and Attalla and Gadsden districts. 

Q. What was your first work at Birmingham, in the Bir- 
mingham district proper? 

A. The first detailed work I took up in the Birmingham 
district was, I think, in 1905. At that time we were prepar- 
ing to issue special reports on the various iron ore districts 
of the southern states, and were trying to get an idea of the 
areas which should be included in each report, so as to make 
them commercial as well as economic units, in a way, and keep 
them down to a reasonable size. I examined most of the 
Birmingham district in that year. In 1906 the detailed 
work, to which this was preliminary, was taken up, and dur- 
ing that year we had two distinct parties in the field, one, 
under Mr. Butts, was in charge of the areal mapping and the 
examination of the coal seams. The other was in charge of 
Mr. E. F. Burchard, and covered an examination of the iron 
ore resources of the district. 

Q. Now, what connection did you have, if any, with Mr. 
Burchard 's studies of the iron ore reserves? 

A. I was in entire charge, of course, of the work in the 
south. I was in immediate charge at all times of the work 
in the Birmingham district, and until I left the Survey I had 
expected to prepare a very large portion of the Birmingham 
report. As a matter of fact, the work on the Birmingham 
report was concluded after I left the Survey, and the only sec- 
tions which I contributed to it finally were several chapters 
on the origin of the ores. 

Q. The estimates themselves were made by Mr. Burchard, 
were they? 

A. The estimates were made by Mr. Burchard. 

Q. Were you familiar with the report itself — I am speak- 
ing now of Bulletin 400 — in the course of its preparation un- 
til you left the Survey, were you familiar with the work done 
on it up to that time? 



6800 EDWIN C. ECKEL. 

A. Nothing had been done in the way of preparing the 
report when I left the Survey. 

Q. Nothing had been done in the way of preparing it? 

A. No, not at all. That report was not published until 
several years after that. As a matter of fact, I wrote my 
own chapters about 1908 or thereabouts. 

Q. The Bulletin itself was published in 1910? 

A. I believe it was. I might say that the Buchard esti- 
mates were published independently by Mr. Burchard at a 
date prior to the publicaton of the Bulletin, in a Survey pub- 
lication. 

Q. When was the field work which imderlaid these esti- 
mates or furnished their foundation actually done in Birm- 
ingham? 

A. Practically all of the field work was completed in 
1906. The work after that date was clearing up a few odd 
points and bringing the material up to date. 

Q. Then the actual field work was done under your direc- 
tion? 

A. I think so, entirely. 

Q. I wish you would describe the nature of these deposits 
of red ore that occur in the Birmingham district, and the 
outcrops on Red Mountain. 

A. The red ore deposits of the Birmingham district are 
merely a section of a very extensive deposit of ore of closely 
similar type which is mined in Wisconsin and at various 
points in eastern Canada and the United States, from Nova 
Scotia to Alabama. The ores are of sedimentary origin. 
They occur as regular beds interstratified with shales and 
sandstone which were deposited approximately at the same 
time that the ores themselves were. The ore beds extend for 
great distances along the strike or outcrop, as well as down 
the dip, and their tonnage can be estimated with a very great 
degree of accuracy. 

Q. Have you studied this same deposit or class of ore in 
other states than Alabama, Mr. Eckel? 

A. Yes, I have made very detailed studies of it in the 
states of New York, Virginia, and in small areas in Tennes- 
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see and West Virginia. I have also examined it in consider- 
able detail in Georgia and in Nova Scotia. 

Q. Does this ore occur in workable quantities in these 
other states that you have named? 

A. It has been worked in every state which I have named, 
and at present it is being worked in every one of those states 
except West Virginia and Virginia. I might add that it has 
for many years furnished a large tonnage in Pennsylvania. 

Q. Is it still being mined in Pennsylvania? 

A. I believe that some of the mines are still in operation 
in eastern Pennsylvania, but of that I am not sure. 

Q. You have some acquaintance with the manner in whiclJ 
ores are deposited in other ranges, have you not? 

A. Other types of ore deposits? 

Q. Other types of ore deposits. 

A. Yes, I am fairly well acquainted with the brown ores 
and magnetites at least, and other forms of deposit. 

Q. How is this ore that is found in Red Mountain, Birm- 
ingham, and the similar ore that you say is found in other 
states, how is its manner of deposit as compared with the 
brown ores of Alabama from the standpoint of regularity 
and reliability, if I may use that word? 

A. The red or Clinton ore deposits were of sedimentary 
origin, and because of that fact their regularity is far greater 
than any other type of ore deposits. That is true not only 
of the red ores of the United States, but of the ores which 
form the basis of the French and German iron industries, and 
of the large deposits in Newfoundland. 

Q. They are all sedimentary deposits? 

A. They are all sedimentary deposits. 

Q. I suppose all of these deposits were first attacked at 
the outcrop? 

A. That was the obvious thing to do, of course. 

Q. And have geologists always appreciated the continuity 
of those ores? 

A. I think that most geologists have, though there was 
a period during which in our own country and to some extent 
abroad there was a tendency to regard the ores as having 
been derived in another manner, and a feeling that possibly 
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the ore deposits would terminate at relatively shallow depths. 
This has affected the progress of mining in many districts. 
The most important instance, perhaps, was in Lorraine. At 
the end of a very expensive war the German Government un- 
fortunately accepted this theory tentatively, and placed the 
boundary line of the ceded provinces at the back of the out- 
crop. As a result France to-day has still considerably more 
ore than Germany, but this fact was not demonstrated until 
deep drilling was taken up ten years or so after the war. 
That deep drilling, I might say, was based purely on geologi- 
cal considerations which should have been understood in ad- 
vance. 

Q. When that deep drilling was undertaken in these sedi- 
mentary deposits of Lorraine, were these theories as to the 
continuity and regularity of the iron measures verified by the 
results ? 

A. The drills demonstrated the absolute continuity of the 
deposits, and in fact since the drill holes were put down in 
the deeper parts of a basin, they have shown a higher grade 
ore and to a large extent a thicker deposit on the French side 
of the border than on the German side. 

Q. How can you explain geologically the fact that at the 
lower part of these deposits the ore is if anything thicker and 
better? 

A. That is not an invariable rule. The actual fact is that 
the ores were orginally deposited in large marine basins, 
and that they thickened originally towards the centers of the 
basins ; the richer ores, not only in thickness but in metallic 
content, were deposited in the deeper portions of the basin. 
Now, if it happens that the present outcrop is on the ed^-e 
of an original basin it is absolutely certain that the deeper 
workings will run into thicker and richer ore. If it happens 
that the present outcrop should be along the central line of 
a basin, the reverse would take place, and in each case the 
change would be gradual, and the deposits and area which 
have been considered would be very large compared with ore 
deposits of any other type. 

That is to say, the Clinton ore changes in thickness even 
along the outcrop in the Birmingham district, but the rate of 
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cliange, where it is most rapid, is probably not over from a 
few incbes to six or eigbt incbes per tbousand feet. 

Ore deposits wbicb originated by replacement might 
change from 500 feet in thickness to zero inside of a thousand 
feet. 

Q. So that the quantity can be measured with greater con- 
fidence and more exactness 

A. Ob, with far greater accuracy. 

Q. (Continuing) In the case of these sedimentary ores 
than in the case of replacement ores like these brown ores'? 

A. The brown ores in most cases I should say, in every 
case in which they originated by replacement of a limestone 
bed, are very irregular so far as the single deposit is con- 
cerned. If you are dealing with a large group of deposits 
you can establish generally certain average thicknesses and 
depths which will apply over large areas. By increasing the 
number of instances with which you are dealing, your per- 
centage of accuracy is highly increased of course. 

Q. But with brown ores you can not undertake to say that 
you will find brown ore on one forty because you have found 
it on an adjacent forty, can you? 

A. Not with the ordinary brown ore. 

Q. I mean with the brown ores of Alabama. 

A. No, not with the brown ores of Alabama. The Cuban 
and Texan brown ores are of a somewhat different type, and 
in those cases the regularity is considerably greater. 

Mk. Dickinson : You are speaking of brown hematite, are 
you not! 

The Witness: We are using the term "brown ore" to 
cover all the hydrated hematites, in order to avoid specifying 
such words as limonite, goethite and similar minerals, be- 
cause, as a matter of fact, the brown ore deposit contains al- 
ways several different iron minerals, and the term brown 
hematite is somewhat misleading. 

Mr. Dickinson: Is not that the term generally used? 

The Witness: I think the words "brown ore" are used 
in Germany and in the United States. 

Mr. Dickinson : I mean in Alabama. 

The Witness: Brown hematite? 
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Me. Dickinson: Yes. 

The Witness : It is entirely correct, Judge, to say brown 
hematite. Brown ore is a little more usual term; that is all. 

By Mb. Eeed: 

Q. Mr. Eckel, I call your attention to Defendants' Ex- 
hibit No. 107. Have you seen that exhibit before ? 

A. I have. 

Q. Have you assisted to any extent in the preparation of 
it, in an advisory way or otherwise? 

A. So far as the smaller area shown on this map is con- 
cerned, that is to say, area No. 1, 1 have assisted in the prepa- 
ration of the estimates which are indicated both in figures 
and diagramatically in the lower right hand comer of the 
map. 

So far as Area No. 2 is concerned I have merely discussed 
with Mr. Ellis the basis for the boundaries which he has 
adopted and have satisfied myself that they are entirely rea- 
sonable. I had made at one time a calculation based upon a 
somewhat different boundary for area No. 2, and as this cal-- 
culation gave substantially similar results, so far as my 
memory goes, I believe that the figures for this area can be 
accepted as being very close to the truth. 

Q. How does this Area No. 1 compare with the area that 
was selected in this Burchard report. United States Geologi- 
cal Survey Bulletin 400? 

A. Area No. 1 was based entirely upon the figures which 
Mr. Burchard stated in that report. 

Q. Was the area based on the area selected by him in that 
report? 

A. In answering this question I was not referring to Mr. 
Burchard 's tonnage figures, but to the figures as to distance 
along the outcrop and width back from the outcrop which Mr. 
Burchard specified; so that there is no possibility, within the 
limit of drafting accuracy, that Area No. 1 can differ in any 
respect from the area selected by Mr. Burchard. 

Q. I mean, you took the same part of the outcrop and 
adopted the same district? 

A. Absolutely. We adopted not only the same length of 
outcrop, but the same depth. 
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Q. Have you checked up tlie ownerships of land in that 
Area No. 1? 

A. I have not personally, Mr. Eeed. My first estimate 
on Area No. 1 — — 

Mr. Dickinson: I object to the witness giving an esti- 
mate. He was only asked whether he checked them up, and 
he said he did not. 

The Witness: I beg your pardon. Judge. I have said 
nothing of the kind at the moment. 

Mr. Eeed: Go on and answer the question, Mr. Eckel. 

Mr. Dickinson : You have said nothing of what kind? 

Mr. Eeed: Do not argue with either of us, Mr. Eckel. 
Just answer the question. 

The Witness: My first calculation on an area substan- 
tially similar to Area No. 1 was based upon a map which had 
been presented, I believe, by Mr. Perin, in the course of a 
Congressional investigation several years ago. This map was 
the official map of the holdings of the Tennessee Coal & Iron 
Company and of other companies in the Birmingham district, 
and had been used as the basis of the appraisal report made 
in 1904 or 1905 by a committee of engineers acting for the 
various companies. 

All that I am saying now relates to work which was done 
individually, before I had ever spoken to Mr. Ellis in con- 
nection with the subject. 

Mr. Dickinson: Are you through with your answer? 

The Witness: Not yet. On this map — I am still refer- 
ring to the original or Perin map — I laid off the areas which 
corresponded to those described by Mr. Burchard, and using 
the ownerships designated on that map, made a calculation 
of the tonnages which would correspond to them. I may say 
that this first calculation gave results within one per cent, or 
so of the final results shown upon the exhibit now in court. 

Mr. Dickinson: Are you through? 

The Witness: I am. < 

Mr. Dickinson: The answer is objected to as not being 
responsive to the question and as being volunteered and stat- 
ing facts not called for by the question. 
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By Mb. Eeed : 

Q. Mr. Eckel, using the ownerships as shown on the Perin 
committee's map, and adopting the district that was adopted 
by the United States Geological Survey in Bulletin 400, what 
percentage of the ores of that area was owned by the Ten- 
nessee Coal, Iron & Railroad Company! 

Mb. Dickinson: This is objected to because the basis of 
the question is largely Perin 's map, which has not been pro- 
duced in evidence, and is not in the record, and also calls for 
Mr. Burchard's estimate and not the estimate made by the 
witness. Therefore the question is incompetent. 

By Mb. Reed: 

Q. You understand, Mr. Eckel, that I am not calling for 
any estimates of tonnage by Mr. Burchard, but I ask you to 
use Mr. Burchard's area and Mr. Burchard's units of divi- 
sion of the district, and his methods of measurement of ore 
tonnages. 

A. May I answer the original question to which Judge 
Dickinson objected, as to my recognition of Area No. 1 on 
this map? 

Me. Eeed : I did not ask you any question about recogni- 
tion of Area No. 1. 

Me. Dickinson: He is proposing a question and propos- 
ing an answer. 

Me. Reed: He is mistaken as to the purport of my ques- 
tion. That is what you mean, of course? 

Mb. Dickinson : No, I do not mean that. I mean to say 
he is stating an entirely different thing. 

Me. Reed: Will you read my question, Mr. Stenographer? 

(The question was read by the stenographer as follows:) 

"Q. Mr. Eckel, using the ownerships as shown on the 
Perin Committee's map and adopting the district that was 
adopted by the United Statps G-eological Survey in Bulletin 
No. 400, what percentage of the ores of that area was owned 
by the Tennessee Coal, Iron & Railroad Company?" 

Mb. Dickinson: I would like to enter the further objec- 
tion that it is not shown what area was adopted by the Bulle- 
tin, and that the Bulletin is not in evidence. 
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The Witness: The percentages were substantially simi- 
lar to those shown upon the exhibit now in evidence. 

By Mb. Reed: 

Q. Have you finished? 

A. Yes. 

Q. You mean Exhibit No. 107? 

A. Yes, 107. 

Me. Eeed: Mark that as an exhibit, please, (handing 
pamphlet to stenographer). 

(The pamphlet was marked "Defendants' Exhibit No. 
113.") 

Me. Eeed : Defendants produce a volume, which has been 
marked ' ' Defendants ' Exhibit No. 113, ' ' and which is entitled 
"Department of the Interior. United States Geological Sur- 
vey. George Otis Smith, Director. Bulletin 400. Iron Ores, 
Fuels and Fluxes of the Birmingham District, Alabama, by 
Ernest F. Burchard and Charles Butts, with Chapters on the 
Origin of the Ores, by Edwin C. Eckel. Washington, Govern- 
ment Printing Office, 1910," and offer in evidence the title 
page thereof and the map appearing as Figure 15 on page 128 
of said volume. 

Me. Dickinson: This is objected to on the ground that 
the entire publication is not offered in evidence. 

(The pamphlet referred to was thereupon marked "De- 
fendants' Exhibit (Eckel) No. 113, October 10, 1913," and 
will be found in the volume of exhibits.) 

By Mb. Keed : 

Q. Have you made any subsequent studies, Mr. Eckel, to 
determine the proportion of Area No. 1, as it appears on 
Exhibit No. 107, that is owned by the Tennessee Coal, Iron & 
Eailroad Company? Just answer yes or no, please. 

A. Yes. 

Q: Will you state what investigations you have made and 
what studies you have made ? 

A. In order to secure a more accurate base map than that 
which had been used by Mr. Perin, a map was prepared in 
the office of the Tennessee Coal, Iron & Eailroad Company. 
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The areas on this map which were indicated as belonging to 
different ownerships, were prepared by the drafting depart- 
ment of that company and their accuracy was guaranteed by 
Mr. Crawford, president of the company, Mr. Allen, manager 
of the land department, and Mr. Ellis, assistant manager of 
the land department. In my further work I assumed that 
these statements as to ownership were correct. Acting upon 
that assumption, I recalculated the tonnages throughout Area 
No. 1, using the distances, thicknesses, widths, and other fac- 
tors stated by Mr. Burchard in Bulletin No. 400. The results 
of these calculations are shown both in figures and in diagram 
in the lower right hand corner of Exhibit No. 107. 

Mb. Dickinson: I object to the foregoing question and 
answer, because it is based largely upon a map not made by 
the witness, not verified by the witness, and accepted by him 
upon the hearsay statements of others as to its accuracy, 
and, therefore, as incompetent and secondary. 

By Mb. Beed: 

Q. Assuming, Mr. Eckel, that the ownerships stated on 
Exhibit No. 107 are correct, and that the map correctly shows 
the extent of the ownership of the Tennessee Coal, Iron & 
Eailroad Company — I say, assuming that, and using the 
methods of calculation used by Mr. Burchard in his geolog- 
ical survey work on those ores in calculating the tonnages, 
what percentage of Area No. 1 is owned and controlled by the 
Tennessee Coal, Iron & Railroad Company? 

Ms. Dickinson: This is objected to because it is based 
on secondary evidence, and because it is based upon units of 
area claimed to have been used by Mr. Burchard, and which 
units have not been introduced in evidence and are not iden- 
tified. 

Mr. Eeed : The defendants now offer in evidence the whole 
of Defendants' Exhibit No. 113, and ask to have printed, 
however, only the title page and Figure 15 on page 128, un- 
less counsel for complainant desire other parts of the same 
book to be printed at the same time. 

Me. Dickinson: So much of the said book as does not 
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purport to be statistics based upon investigations made by 
tbe Bureau in tbe course of business, is objected to. 

Mb. Colton: You offer in evidence tbe whole of that ex- 
hibit, and if you take it down that way, the whole of your ex- 
hibit will be the title page and the map. 

Mb. Dickinson: He meant the volume. 

Mb. Reed : Previously I offered only the title page of the 
exhibit and the map. 

Me. Dickinson: Now you offer the whole volume? 

Mb. Eeed: The whole volume. 

Me. Dickinson: I understand. 

(The pending question was repeated by the stenographer.) 

Me. Eeed: What is the answer? 

Mb. Dickinson : He has not answered that question. That 
was objected to. 

Me. Eeed : ,Will you answer ? 

The Witness : 37% per cent. 

By Me. Eebd: 

Q. From your knowledge of the ores in that district, from 
examinations which you have made of the ore as appearing 
in the outcrop and open mines, will you state whether or not 
you believe that percentage to be a substantially accurate 
statement of the proportion of the ore in Area No. 1 that is 
owned by the Tennessee Coal, Iron and Eailroad Company? 

Me. Dickinson : That is objected to because it is not shown 
that the witness has had sufficient knowledge to justify any 
such estimate. 

The Witness : That answer referred to the question which 
was in regard to the percentage of the acreage owned by the 
Tennessee Coal, Iron & Eailroad Company. 

By Me. Eeed : 

Q. I don't remember having asked anything about the 
acreage or the percentage of the acreage. 

Mb. Dickinson: I think the question calls for that. 

Mb. Eeed: Well, we will not quarrel about what I have 
asked. 
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By Me. Reed : 

Q. I ask you now what percentage of the tonnage in Area 
No. 1 is owned by the Tennessee Coal, Iron & Eailroad Com- 
pany, assuming that Mr. Ellis has correctly stated the owner- 
ships on his exhibit 107. 

Me. Dickinson: That is objected to because based on 
hearsay and secondary evidence, and because the witness hasf 
not qualified himself to speak as of his own knowledge. 

The Witness: 36.8 per cent. 

By Me. Reed: 

Q. Mr. Eckel, have you been in the mines along this part 
of the outcrop in the Birmingham district? 

A. I have been in a number of those mines ; I have been 
along the entire outcrop from one end to the other, Mr. Reed, 
and I have measured it at a number of points. I have done 
that at various times from 1905 up to 1912. 

Q. Have you been in the mines of the Tennessee Com- 
pany, any of them? 

A. Not all of them. In some of them, I have. 

Q. Have you any knowledge of the results of the driU 
work that has been done back of the outcrop? 

A. Yes. 

Q. How far does your knowledge of that extend? 

A. I went over these records in 1911. 

Q. Of how many drill holes? 

A. I believe at that time there were thirty or thirty-five 
drill holes. 

Q. That is, iacluding the Tennessee Company's drill 
holes? 

A. Those were mostly T. C. I. drill holes ; in fact, I believe 
there were that number of T. C. I. holes alone. In addition to 
that I have seen records of other drill holes published and 
unpublished. 

Q. Now, at the risk of repetition I want you to confine 
your attention for a little while exclusively to area No. 1 
and to the matter of tonnage of iron ore, and I ask you to as- 
sume that Mr. Ellis' testimony as to ownerships of that land 
in that area, as they appear on Exhibit No. 107, is correct 
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and I ask you to use the methods of calculation of tonnage 
of iron ore as stated in Bulletin No. 400, and which is in evi- 
dence as Defendants' Exhibit No. 113; and on that assump- 
tion, and using those methods of calculation, what percent- 
age of the tonnage of iron ore in Area No. 1 is owned or con- 
trolled by the Tennessee Coal, Iron & Railroad Company? 
A. 36.8 per cent. 

Mr. Dickinson : The question and answer are objected to 
as incompetent, because based on testimony given by others, 
and not within the knowledge of the witness. 

By Mr. Eeed : 

Q. Again, Mr. Eckel, I ask you to assume the correctness 
of Mr. Ellis' testimony as to ownerships as they appear on 
Exhibit No. 107 and to use those methods of calculation 
which to you appear most accurate, sound and proper, and to 
state what percentage of the ore in Area No. 1 — I am speak- 
ing of the tonnage — is owned or controlled by the Tennessee 
Coal, Iron and Railroad Company. 

Mr. Dickinson : That is objected to because it calls for the 
witness assuming in his own mind a basis for the answer 
which is not disclosed and not subject to cross examination, 
and not given so that anyone could judge of the value of the 
answer. 

Me. Reed: Will you answer, please? 

The Witness: Under those assumptions the ownership 
of the Tennessee Coal, Iron & Railroad Company would not 
differ very largely from the 36.8, which was the result of 
applying the Burchard method of calculation. The only dif- 
ference would be that in place of decreasing the thickness 
slightly toward the southeast, and in place of making a heavy 
allowance for loss of ore during working, both of which cor- 
rections I would make for this area, but neither of which 
would make any serious comparative difference at that dis- 
tance from the outcrop, I would carry the full outcrop thick- 
ness to the rear line of area No. 1, and would increase some- 
what the percentages of workability assumed by Mr. Burch- 
ard. As those corrections would be applied throughout the 
entire area they would make practically no change in the 
relative percentages. 



6812 EDWIN C. ECKEL. 

Q. What warrant have you for making those changes in 
Mr. Burchard's methods? Why do you believe it is proper 
to do that? 

A. I believe that the red ores are continuous underground 
for a number of miles at least southeast from the outcrop, and 
I believe that to allow for a thinning within approximately 
one mile of the outcrop was an error in the calculation. 

Q. Is your belief in this matter affected to any extent by 
the results of these drillings back of Red Mountain? 

A. My belief in that matter is being confirmed by the re- 
sults of the drillings that are put in at various points through 
the district. 

Q. What would be the result so far as the Tennessee Coal, 
Iron & Railroad Company is concerned, if this district that 
has been selected for Area No. 1 were increased along the 
outcrop ? 

A. As you can see by looking at the map, if it were car- 
ried to the entire edge of the map it would decrease the per- 
centage of the T. C. I. Company's holdings. 

Q. Have you sufficient knowledge of the ownership of ore 
beyond Trussville to say what the effect would be of a still 
further extension? 

A. I should say that the effect of any extension would be 
to decrease tonnage. 

Q. To decrease tonnage? 

A. To decrease the percentage of acreage and necessarily 
the percentage of tonnage owned, because, within relatively 
few miles, the map if continued in that direction would enter 
the sphere of the Attalla & Gadsden district, where the Ten- 
nessee Coal Company has no holdings whatever and where 
the Southern Steel and Alabama Consolidated Companies 
control large acreages. 

Q. Suppose that Area No. 1 were extended further to the 
southward along the outcrop to any appreciable distance, 
what would be the effect upon the Tennessee Company's per- 
centage, if you know? 

A. I am not familiar with the ownership. I am not even 
approximately familiar with the ownership far to the south- 
ward of the southern boundary of this map. The reason for 
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stopping tlie boundary at that point was entirely different. 
The ore records in that area seem to be few, and the results 
are not entirely promising; so that, both in the original sur- 
vey map and in these later maps, the boundary has been drawn 
in the vicinity of Sparks Gap. 

Q. You know of nothing to the contrary of Mr. Ellis's 
testimony that an extension to the southward of Area No. 1 
would diminish the Tennessee Company's percentage? 

A. I do not. 

Q. I call your attention to Area No. 2 as it appears on 
Defendants ' Exhibit No. 107, and ask you how that compares 
with the other area considered by Mr. Burchard in his Figure 
15 on page 128 of Bulletin 400, which is in evidence as De- 
fendants' Exhibit No. 113. What change, if any, has been 
made in the larger area of Mr. Buchard? 

A. Of the boundaries given in Exhibit 107 for Area No. 2, 
the northern, southern and northwestern boundaries are, of 
course, identical with those assumed by Mr. Burchard. The 
eastern or southeastern boundary is practically identical 
throughout probably half of its extent, but, beginning in sec- 
tion 17, township 18 south, range 2 west, the boundary given 
on Exhibit 107 diverges from the Burchard boundary. I 
should say that, in general from this point south as far as 
the vicinity of Parkwood in section 29, township 19 south, 
range 3 west, the boundary shown on Exhibit 107 is carried 
considerably to the east or southeast of the boundary shown 
on the Burchard map. 

Q. What justification, if any, is there for that change in 
the boundaries adopted by Mr. Burchard? 

A. It is purely a question of convenience. At the time that 
Mr. Burchard prepared that estimate there seemed to be no 
immediate possibility that mining would be carried on in 
the Shade 's Mountain country, but now a shaft is being sunk 
in the vicinity of Oxmoor and it is entirely possible that some 
independents will be mining under Shade's Mountain in the 
next few years. 

Q. Is Oxmoor in Shade's Valley? 

A. Oxmoor is at the foot of Shade's Mountain, prac- 
tically. 
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Q. Suppose the Burchard boundaries had been taken along 
the southeastern side of this tract, and that Area No. 2 had 
been cut off at Shade's Mountain, as Mr. Burchard seems to 
have done it, what material change, if any, would be made 
in the Tennessee Company's percentage in Area No. 2? 

A. I prepared a calculation on that basis at one time. My 
memory of it is that the tonnage percentage was in the neigh- 
borhood of 35 or 36 per cent. I should say that no change in 
boundary within reasonable limits in that district would es- 
sentially change the relative results. 

Q. Do you believe there is available or merchantable ore 
underlying this additional district that has been added to Mr. 
Burchard 's district? 

A. I do. Without any question, Mr. Eeed. It is merely 
a question of whether it will be necessary at any time in the 
near future to take in that area, and that is a question for 
each company to settle for itself. 

Q. It is in that district that the Seminole Land Company's 
purchases have been made, is it not? If you know. 

A. I do not know, from my own knowledge, Mr. Reed. 

Q. Are you familiar with the brown ores of Alabama? 

A. I have visited most of the working deposits, and a 
number of the undeveloped deposits at various times. 

Q. In what capacity did you study such deposits? 

A. During 1905, in connection with my work on the red 
ores of northern Alabama, I visited most of the brown ore 
deposits in that field. 

Q. In behalf of the Survey? 

A. In behalf of the United States Geological Survey. In 
1906, on behalf of the same Survey, I examined most of the 
deposits in eastern Alabama, and also visited the EusseU- 
ville, Woodstock and Champion deposits which are directly 
contributory to the iron furnaces at Birmingham. 

Q. What tonnage of brown ore do you estimate that there 
is contained in these districts that you have mentioned? 

A. It is very difficult to give even an approximate estimate 
for brown ores of three entirely different districts. The only 
developed district which gives promise of showing very large 
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future reserves is the Russellville district. The other regions 
which I have mentioned appear to be advancing rapidly 
towards exhaustion. I should say that the deposits in eastern 
Alabama and in the rest of the state, exclusive of the Russell- 
ville district, would probably not exceed twenty-five or thirty 
million tons. 

Q. What estimate do you make of the Russellville area? 

A. The Russellville area will very easily yield 100,000,000 
tons, and with its contiguous continuation, that might readily 
be tripled. 

Q. Does the Tennessee Coal & Iron Company own any- 
thing in the Russellville district? 

A. No, sir ,• Sloss-Sheffield is the largest of the iron-making 
companies to be interested in that district. 

Q. Are you able to give us an estimate of the tonnage of 
brown ore controlled by the Tennessee Company in Alabama 
or any other state? 

A. I cannot do that very well, Mr. Reed. I believe, how- 
ever, I have testified that the ore districts of northern and 
eastern Alabama could not possibly contain over 25,000,000 
tons. Of that there is no question in my mind but that the 
Tennessee Company has less than twenty per cent. 

Q. That is, the exact tonnage you are not in a position to 
state, I assume? 

Me. Dickinson : This answer is objected to on the ground 
that it is not shown upon what basis the estimate is made, and 
that it is a mere vague, general, indefinite estimate made by 
the witness. 

Me. Reed: Tou mean the statement that the Tennessee 
Company has only 20 per cent, of the total ? 

Me. Dickinson : Yes. 

(Whereupon a recess was taken until 2 o'clock P. M.) 
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AFTEE RECESS. 

CHARLES F. RAND, 

a witness previously sworn, was recalled and testified further 
as follows : 

RE-DIRECT EXAMINATION 

By Me. Reed : 

Q. There appears to have been some doubt as to whether, 
in your statement of the expected cost of this ore from the 
north shore of Cuba, when delivered at Baltimore, you in- 
cluded all elements of cost up to the time of delivery at Balti- 
more, and I wanted to ask you. whether the statement of cost 
of five cents per unit was intended by you to cover the cost of 
mining, the cost of nodulizing, and the cost of transportation 
to Baltimore? 

A. Yes, sir. 

RE-CROSS EXAMINATION 

By Me. Dickinson: 

Q. That question speaks of an expectation. Are you giv- 
ing the cost that has been up to this time, or what you hop'! 
it will be? 

A. I stated that the cost when the plant was in full opera- 
tion would not exceed five cents per unit per ton of ore de- 
livered at Baltimore. 

Q. You mean with your present plant in fuU operation or 
with the developments there as you expect to make them? 

A. With the present plant in fidl operation. 

Me. Dickinson : That is all. 

Me. Reed : That is all. Mr. Wood, will you take the stand, 
please? With your permission, Judge, we will let Mr. Eckel 
stand aside, as Mr. Wood is anxious to get back home. 

Me. Dickinson : Very well. 
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FEEDEEICK W. WOOD 

was called as a witness on behalf of the Defendants, and being 
first duly sworn, testified as follows : 

DIEECT EXAMINATION 

By Mk. Eeed : 

Q. Mr. Wood, where do you live? 

A. Baltimore. 

Q. How long have you lived there? 

A. Twenty-one years. 

Q. What is your occupation, Mr. Wood? 

A. I am president of the Maryland Steel Company. 

Q. How long have you been president of the Maryland 
Steel Company? 

A. Since its organization, in 1891. 

Q. The Maryland Steel Company was incorporated in 1891, 
was it not ? 

A. Yes. 

Q. Did it then start to build a plant, or did it take over a 
plant that had already been built? 

A. It took over a plant, the construction of which was 
begun in 1887. 

Q. Who began the construction of that plant? What com- 
pany? 

A. The Pennsylvania Steel Company. 

Q. The Pennsylvania Steel Company in 1887 was operat- 
ing works at Steelton, was it not? 

A. At Steelton, Pennsylvania. 

Q. Yes. And it had started to build an additional plant 
near Baltimore? 

A. That is correct. 

Q. What is the town or location of this Baltimore plant? 

A. Sparrows Point. 

Q. Did the Pennsylvania Steel Company operate that plant 
before the incorporation of the Maryland Steel Company? 

A. Yes ; for a short time after the completion, before the 
organization of the Maryland Steel Company. 
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Q. Since the Maryland Steel Company was incorporated, 
what interest has controlled its stock? 

A. The Pennsylvania Steel Company. 

Q. It has at all times controlled the Maryland, has it? 

A. Yes. 

Q. Were yon familiar with the Sparrows Point works 
prior to the time when you took the presidency of the Mary- 
land Steel Company? 

A. Yes ; the construction of the plant was under my direc- 
tion. 

Q. What products are made there at the present time? 

A. Pig iron, steel rails, and ships. 

Q. You have a ship yard, have you? 

A. Ships and floating docks. 

Q. How long have you been making steel at that plant? 

A. Since about 1891. 

Q. Was it the original intention to make steel, or was the 
plant as first constructed intended only to produce iron? 

A. It was intended to produce pig iron, to be consumed at 
the works of the Pennsylvania Steel Company at Steelton. 

Q. And that intention was modified as the construction of 
the works progressed? 

A. That is correct. 

Q. At the present time, Mr. Wood, what is the source of 
your ore supply at the Sparrows Point plant? 

A. The mines of the Spanish-American Iron Company in 
Cuba. 

Q. Partly on the south shore and partly on the north 
shore? 

A. Yes. 

Q. How long have you been using the north shore ores? 

A. Since the first shipments were made from there, in the 
latter part of 1909 or early in 1910. 

Q. Prior to that you used the south shore ores exclusively, 
did you? 

A. No, not exclusively; south shore ores, in conjunction 
with other imported ores, and some ores from the Lake re- 
gions at times. 

Q. Did you use a large quantity of Lake ores? 
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A. No, not at any time. 

Q. From what other foreign country did you import ores! 

A. Chiefly from the countries bordering on the Mediter- 
ranean — Spain, Algeria, and the islands of the Aegean Sea — 
the Grecian islands. 

Q. When the Sparrows Point plant was built, was it de- 
signed or intended that it should be operated on foreign or 
domestic ores principally? 

A. The reason for its location at tidewater was the in- 
tention to operate practically exclusively on foreign ores. 

Q. Now, Mr. Wood, what are your present plans for ore 
supply at the Sparrows Point works? Will you run on the 
ores of any one district exclusively, according to your present 
plans ? 

Me. Dickinson: I object to that as incompetent and ir- 
relevant. 

By Me. Eeed: 

Q. Will you answer, please? 

A. We expect to continue using ores from the north and 
south coasts of Cuba, as long as the south coast ores continue, 
and eventually to run exclusively on the ores from the north 
coast. 

Q. You are familiar with the metallurgy of these Cuban 
ores, are you? 

A. I am. 

Q. You have studied their use in blast furnaces? 

A. I have. 

Q. What can you say as to the quality of the nodulized 
product from these north shore mines in Cuba; is it a good 
furnace ore ? 

A. Yes; it presents no special difficulties and has no 
marked peculiarities for furnace work. 

Q. What process of making steel do you use at Sparrows 
Point, Bessemer or non-Bessemer? 

A. Both. 

Q. Is this nodulized product of Bessemer quality? 
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A. It is. 

Q. Are the south shore Cuban ores Bessemer ores, too? 

A. They are. 

Q. What can you tell us of the quality of the steel that 
is made from the iron that is made from these Cuban ores, 
particularly the north shore ores? Is it of good quality? 

A. It is of very superior quality. The presence of the 
nickel and chromium adapts it to possibilities which metal 
smelted from the ordinary ores is not suited to without the 
use of expensive alloys, and in the case of rails it is our 
belief that it produces the best rails in the world, and by the 
Bessemer process. 

Q. By the Bessemer process? 

A. By the Bessemer process. The records show that the 
proportion of failures in Bessemer rails made from that ore 
is smaller than in open hearth rails made from the ordinary 
ore. 

Me. Dickinson: I object to so much of that answer as is 
based on records as secondary evidence and hearsay. 

By Me. Eeed: 

Q. Do you keep in touch with the performance of your 
rails when laid in track? 

A. We do. 

Q. Have you opportunities to contrast the performance 
of your rails with those produced by other processes and 
other companies? 

A. We have, and my answer is based on the results of 
observation of our inspectors. 

Q. Mr. Wood, in the analyses that Mr. Rand produced 
this morning I notice that these north shore Cuban ores con- 
tain a quantity of chromium and a quantity of nickel. How 
does the steel that is made from those ores compare with the 
steel that is made from other ores in which chromium and 
nickel are added artificially for the purpose of alloy? 

A, We consider that the presence of the several metals 
side by side through all steps of the smelting and conversion 
processes results in a more complete alloying and union of 
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those metals, wliicla gives a great uniformity to the steel and 
superior results in several ways. 

Q. It makes a more intimate alloy, so to speak? 

A. Yes. 

Q. Have you considered the question of the cost of these 
nodulized north Cuban ores delivered at Baltimore, and if so, 
please state what costs you expect when the whole plant at 
Cuba is in operation. 

A. We expect the ores will cost not to exceed five cents a 
unit. 

Q. By Baltimore I mean, of course, your works at Spar- 
rows Point. 

A. That is at the port of Baltimore. 

Q. Within the port limits? 

A. Yes. 

Q. In your shipbuilding work at your plant do you require 
materials that you yourself do not produce? 

A. Yes; we purchase the structural material and plates 
for the frames and plating of the ships. 

Q. From what sources do you purchase plates? 

Mk. Dickinson : Objected to as immaterial and irrelevant. 
The Witness: From various manufacturers, the shapes 
mainly from the Pennsylvania Steel Company. 

By Me. Eeed: 

Q. Do you purchase some plates from the Pennsylvania 
Steel Company? 

A. They do not manufacture plates, but furnish steel to 
an adjoining works, from which a portion of the plates are 
made. 

Q. About what percentage of the plates, the plates that 
you buy for your shipbuilding works, comes from this steel 
of the Pennsylvania Steel Company? 

A. I can only estimate roughly, from a half to two-thirds. 

Q. The Pennsylvania Steel Company puts this steel in 
the form of slabs, I assume? 

A. That is correct. 

Q. And delivers them to a plate mill for conversion, is 
that correct? 
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A. Yes. 

Q. Now, do you buy all of the remainder of your plates 
from one concern? 

A. No. 

Q. Are your purchases divided among different plate 
manufacturers ? 

A. Wherever they can be bought to the best advantage. 

Mr. Dickinson : That is excepted to as irrelevant. 

By Me. Eeed: 

Q. Bo you find that there is constant competition among 
other plate makers for your business? 

A. There is constant competition. 

Mb. Dickinson: The same exception. 

By Me. Eeed: 

Q. Do you find that the prices quoted to you by other 
plate makers are uniform or varying? 

A. Varying. 

Me. Dickinson: The same exception as to that. 

By Me. Eeed: 

Q. Do you find that the prices at which you buy from 
these other manufacturers are uniform or varying? 

A. Varying. 

Me. Dickinson : The same exception. 

By Me. Eeed: 

Q. Is this competition for your business an aggressive 
competition, Mr. Wood? 

Me. Dickinson : That is excepted to as too vague and in- 
definite, and also as irrelevant. 

The Witness: Yes. 

By Me. Eeed : 

Q. You buy other steel or iron products for use in your 
shipbuilding works ? 

A. We do. 
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Q. And do you find similar competition for your business 
there? 

A. We do. 

Q. Has that been the case in the past, Mr. Wood! 

A. Ever since we have been engaged in shipbuilding, which 
began in 1892. 

Q. And in the past there has been competition for your 
business 1 

A. Always has been. 

Q. Of the character of which you have spoken? 

A. Yes. 

Mr. Dickinson : That is excepted to as too general. 
Mk. Eeed : You may cross examine. 

CROSS EXAMINATION 

By Me.. Dickinson: 

Q. How many tons of ore do you get annually now from 
Cuba? 

A. About 600,000 tons I think for the Maryland Steel 
Company. 

Q. I am speaking of the Maryland Steel Company. 

A. Yes; I haven't the exact figures before me, but I think 
it is about that. 

Q. What proportion is that of your entire use of ore ? 

A. Practically all. 

Q. How long have you been getting ore from Cuba? 

A. Ever since the works were built. 

Q. And that date is? 

A. The furnaces were completed in 1889. 

Q. All that time you have been getting ore from Cuba? 

A. Yes; with the exception of brief interruptions due to 
epidemic, the Spanish War and causes of that kind. 

Q. You have been supplying all your needs from that 
source during that time? 

A. No, sir. 

Q. You have been increasing your proportion of the use of 
Cuban ore, however? 

A. Yes, sir. 
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Q. You have been using your own ore from there, have 
you? 

A. Yes. 

Q. And the other ores you bought from other people, or 
did you have other reserves ? 

A. We bought from foreign sources and from the Lakes. 

Q. But you bought it all? 

A. Yes. 

Q. The Cuban ore is the only ore which your company 
owns? 

A. The Maryland Steel Company does not own any ore 
deposits. 

Q. I understand. It is an allied company that owns them, 
is it not? 

A. That is correct. 

Q. In speaking of the quality of that ore you use the term 
that it has presented no special difficulties. Will you define 
that a little more plainly? 

A. All ores have their peculiarities and require slightly 
different treatment in smelting operations. This ore has no 
characteristics which require us to change our fuel, our 
periods, or anything more than details of manipulation. 

Q. You say that you consider that steel made from that 
ore is better than steel made from other ores in this country 
where the nickel and the chromium are not component parts in 
the natural state and where they have to be combined? 

A. I do. 

Q. And that, no matter how this combination may be 
made, the result from the ore in its natural state with these 
qualities produces a superior steel? 

A. We so consider. 

Q. You are in competition with other people, are you not, 
in the sale of steel? 

A. We are. 

Q. And that is your contention ? 

A. Yes. 

Q. Do your competitors concede that your steel is better 
than their steel always, all of them? 

A. I doubt it. 



FREDERICK W. WOOD. 6825 

Q. So they have an opposite contention — that their steel 
is as good as yours ? 
A. I presume so. 

Mr. Ebbd : Only partly opposite, Judge. 

By Mr. DiCKiiirsoN: 

Q. It is not generally conceded by all of your competitors 
that your steel is better than their steel, is it, in the trade? 

A. I presume not. 

Q. You make steel rails. What tonnage are you making 
now? 

A. Our tonnage has varied for the past five or six years 
from 250,000 to 350,000 tons a year. 

Q. Are you running to your full capacity now ? 

A. No. 

Q. Did you run to your full capacity last year? 

A. No. 

Q. Did you the year before? 

A. No. 

Q. Did you the year before that? 

A. I do not recall. 

Q. At the present time to what percentage of your capac- 
ity are you running? 

A. About 60 per cent. 

Q. And last year? 

A. Between 50 and 60. 

Q. And the year before ? 

A. I should say about 60 to 75. 

Q. And you think you make a better rail on account of the 
qualities you have spoken of than anybody else? 

A. Yes, sir. 

Q. What kind of rails do you make ? Do you make what is 
called the standard rail? 

A. Yes, sir. 

Q. What prices have you been getting in the last four or 
five years for standard rails? 

A. The prevailing prices. 

Q. And that is $28 a ton? 

A. For Bessemer rails. 
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Q. Notwitlistandiiig your rails are better, you think, than 
the rails of other people, you are accepting the prevailing 
price? 

A. Yes, sir. We are obliged to do that, in order to secure 
the business. 

Q. What plates has your company purchased during the 
year 1912, from companies other than the allied properties ? 

A. I cannot give you the tonnage. I can say, however, that 
we have purchased from the Lukens iTon & Steel Company; 
from Worth Brothers ; and, I think, also from the Steel Cor- 
poration. If not, we have deliveries in 1912, that were made 
on account of purchases in 1911. 

Q. And in 1911 did you buy from all these companies you 
have named? 

A. I cannot recall, but it is quite probable. 

Q. Do you know the prices in 1911 ? 

A. I do not recall them. 

Q. Was there what was known as a base price in 1911? 

A. I think so. 

Q. Explain what your understanding of base price was in 
the sense you have answered that? 

A. It is an advertised price, which appears in the trade 
papers, at which plates of a thickness within a certain range 
and of a certain range of quality, are sold; and if there are 
special requirements of shape, size, thickness or quality ad- 
ditions are generally made to that price. 

Q. But the base price was first taken as a fundamental 
standard, and then all the additions were made according to 
the variations in the special demand, were they? 

A. The same as practically all other lines of manufactured 
goods. 

Q. Were the base prices generally advertised and were 
they uniform for all dealers ? 

Me. Lindabuey: You mean for all manufacturers, do you 
not, Judge? 

By Me. Dickinson: 

Q. That is what I mean ; for all manufacturers. 
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A. I cannot answer that. 

Q. What is your observation on that subject for the year 
1911? 

A. My recollection is that, although there is an advertised 
base price, there is no absolute adherence to it. 

Q. What do you mean by absolute adherence? 

A. That it is possible to purchase at a somewhat lower 
price. 

Q. How about the general adherence to it? 

A. I cannot speak beyond our own experience. 

Q. Did you do the buying in 1911 ? 

A. No, sir ; we had a purchasing agent. 

Q. And you did not purchase in 1912? 

A. No ; not personally. 

Q. What were your duties in 1911, especially? That is 
to say, what were the main duties that fell to your office ? 

A. General administrative duties. 

Q. What did they have to do with the question of pur- 
chasing? 

A. Occasionally the purchasing agent would refer a list 
of prices he had received on inquiry, with a request for advice 
as to the award of the contract. 

Q. That was done occasionally? 

A. Occasionally. 

Q. It was not done uniformly? 

A. No. 

Q. Then your knowledge of that is based upon such occa- 
sional instances? 

A. Yes. 

Q. And your general duties were larger matters of admin- 
istration, were they not? 

A. Yes. 

Q. And that would apply to previous years, would it not? 

A. Yes. 

Q. And to all kinds of purchases, would it not? 

A. Yes. 

Mb. Dickinson: That is all. 
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EE-DIEECT EXAMINATION 

By Me. Eeed: 

Q. On the larger purchases, was it or was it not the cus- 
tom of your purchasing agent to consult you in the manner 
in which you have just described? 

A. I can hardly say it was customaiy. It was occasional. 
He had discretion to the extent that a purchasing agent in a 
large corporation usually has, and unless some special ques- 
tion arose, he would generally decide the matter himself. 

Q. On those occasions where you had familiarity with the 
prices that had been quoted to you, and where you did take 
up the matter with your purchasing agent, were the quota- 
tions all uniform or were they varying? 

A. They were varying. 

Me. Eeed : That is all. 

EE-CEOSS EXAMINATION 

By Me. Dickinson: 

Q. Where they were uniform, there would be no reason 
for his consulting you, would there ? There would be nothing 
to decide? 

A. No. 

Ma. Dickinson : That will do. 

By Me. Eeed: 

Q. Mr. Wood, in these cases in which the purchasing 
agent acted on his own judgment, did you understand that 
was because the prices were uniform? 

A. Oh, not at all, necessarily. 

Q. Did you understand that he would only consult you 
where the prices were varying? 

A. Not at all. 

Me. Eeed : That is all. 

By Me. Dickinson: 

Q. Have you in mind any particular instances where he 
consulted you, and the prices, during the year 1911 ? 
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A. No ; I cannot recall any at tlie moment. I may be able 
to locate some, if it is desired. 

Mb. Dickinson : No ; I just wanted to know in a general 
way. 

The Witness: No, tbey are matters of routine. 

Me. Dickinson : That is all. 

Me. Ebbd: That is all; Mr. Wood. We are very much 
obliged to you. Mr. Eckel. 

EDWIN C. ECKEL, 

a witness previously sworn on behalf of the Defendants, 
resumed the stand and testified further as follows: 

DIRECT EXAMINATION (Continued) 

By Me. Ebed: 

Q. Mr. Eckel, when we adjourned at the lunch hour I 
had just started to ask you about the brown ores of the Ala- 
bama and Tennessee districts. Are those brown ores in the 
Eussellville district being used by furnace companies? 

A. They are being used by one furnace company, whose 
furnaces are located in the Birmingham district, and at timej 
by a company whose furnaces are located in northwest Ala- 
bama. The company located in the Birmingham district is 
the Sloss-Sheffield Steel & Iron Company; the company in 
northwest Alabama is, I believe, the Sheffield Coal & Iron 
Company. 

Q. There has been some mention of the gray ores of Ala- 
bama or Georgia. Have you any acquaintance with those 
ores! 

A. I examined those properties for the owners after leav- 
ing the Survey; prepared several reports on them. The ton- 
nage there is rather large, as compared — that is, with a brown 
ore deposit — ^but because of the location of those deposits 
I hardly think that you can consider them immediate com- 
petitors of the red ores or of the better placed brown ores. 

Q. How do those gray ores run in iron? 

A. They range from 40 to 55 or 56 per cent, in metallic 
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iron. They are hard hematites, which are more like the Lake 
range ores than anything else we have in the South. 

Q. Are there points in the Southern States east of the 
Mississippi River at which pig iron is now being made and 
sold in competition with iron from the Birmingham district? 

A. There are very many furnaces located from Virginia 
southwestward through Kentucky, Tennessee, Georgia and 
Alabama, which produce pig iron, and in a general way, prac- 
tically all of these furnaces compete up to their productive 
capacity with Birmingham pig iron in many markets. That 
is purely a question of freight rates and costs in the various 
districts. 

Q. Do many of those ship their ore to Cincinnati? 

A. The furnaces along the Chesapeake and Ohio Rail- 
way in Virgiriia ship, I should say, probably half their output 
to the Cincinnati district, and the furnaces in eastern Ten- 
nessee, I believe, meet the Birmingham pig iron in Ohio and 
at other northern points. All of these southern irons are 
essentially of the same class. With the exception of a few 
points at which they have been converted into steel, the bulk 
of it is foundry iron, and they meet wherever there is suf- 
ficient foundry demand at the prices. 

Q. Now, there are large tonnages of brown ore in Vir- 
ginia, are there not? 

A. There are fairly large tonnages of brown ore still in 
Virginia, available under present conditions, but the very 
large tonnages which we know to exist are of ores which 
cannot be concentrated with an ordinary washer profitably 
to-day. The entire hope there lies in the development of new 
concentrating processes, or, I might say, processes which are 
now being tried out. 

Q. Are steps now being taken to develop a method of cheap 
and effective concentration of large tonnages of these Vir- 
ginian ores? 

A. For the last three years a concpntrating process of an 
entirely novel design has been under experiment and develop- 
ment at a Wilmington laboratory. It will be placed in opera- 
tion next year in Virginia. This process was worked out 
originally with the special idea of treating some of the low 
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grade Virginian ores wMch we knovv? exist in very large 
tonnage. 

Q. Have you yourself done work in connection with that 
project, been consulted, I mean? 

A. Yes. I have been in charge of all the prospecting and 
development work in connection with the selection of ore 
lands which were to be used with this process. I have seen 
the process in action at the laboratory and have gone over a 
large number of the records of practice. So far as we can see 
now it is entirely practicable to carry up the Oriskany brown 
ores of Virginia to the grade of the Lake Superior district 
at a price well under the Lake ores delivered in the same dis- 
trict. 

Q. The cost of Lake ores where? 

A. In the same district. 

Q. That is in Virginia? 

A. Yes. 

Q. Can you give us any estimate of the tonnage of brown 
ore which will be rendered useful by the development of this 
new process? 

A. I should hesitate to give you a detailed estimate Mr. 
Reed. On one property which has been examined with con- 
siderable care, and which we worked for a number of years, 
there are approximately 20,000,000 tons now not workable 
which will be placed on the market under such a process. 

Q. And there are other properties of large size, are there? 

A. Yes. That is one of the moderate sized properties of 
the district. I should say that the total tonnages rendered 
available might reach up to 100,000,000 tons of concentrates. 

Q. 100,000,000 tons of concentrates? 

A. Yes. 

Q. Have you ever made any study of the iron ores in the 
State of Texas? 

A. Yes, to some extent. In 1903 or 1904 I examined a 
portion of the Texas brown ore district. This discovery covers 
portions of twenty or more counties in northeast Texas, and 
the entire area which it includes is probably some ten or fifteen 
thousand square miles. At that time the question of prepar- 
ing special reports of the various southern iron ore districts 
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was under consideration by the United States Geological Sur- 
vey, and I visited the Texas district, among other reasons, for 
the purpose of determining whether the reports issued by the 
Texas Greological Survey, which had described it as being a 
large and promising district, had any serious foundation in 
fact. The tonnages which they repoi-ted and the areas which 
they described as being iron bearing were so large that it 
seemed best to check up the matter before we went further. 
The result of this examination, which covered only a small 
portion of the district in any serious detail, was that I re- 
ported that the district was undoubtedly one of very large 
tonnage, and that it would pay to include it as one of the 
major iron ore districts of the United States in the series of 
reports. On the other hand I recommended that this work be 
laid over until large scale topographic maps were available for 
the geologic field parties, because the Texas geological survey 
in its report had. included actual instrumental surveys of the 
various iron ore fields, and I felt that we could not afford to 
do worse work in the line of mapping than the State survey 
had done. This recommendation has been renewed each year 
by various geologists, but the pressure of applications for 
work in other areas has so far prevented any detailed report 
from being published. 

Q. You have told us that ten or fifteen thousand square 
miles was the area of the iron bearing district, was that it? 

A. That is the area within which the workable iron ore de- 
posits are grouped. 

Q. How many square miles of that are actually ore bear- 
ing territory? 

Mr. Dickinson: Before he answers that I would like to 
object to his stating anything based upon reports of the sur- 
veyors as secondary evidence. 

The Witness: The actual surveys of Mr. Kennedy and 
others that were published oflficially by the Texas Geological 
Survey showed that approximately 1,000 square miles of ter- 
ritory within this general area were covered by iron ore de- 
posits of one sort or another. 
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By Mb. Eeed : 

Q. Now, I want to get down to the exact results of your 
own investigation, and I wish, that you would begin by describ- 
ing the manner in which this ore is deposited; give us some 
idea of the appearance of the region. 

A. The iron ore district of northeast Texas is underlain 
by a series of soft beds, clays, sands and other soft materials. 

These beds are of comparatively recent age. They lie 
almost horizontally, and dip very slightly toward the Gulf 
of Mexico ; and the' region itself is essentially still a large 
plateau, cut into by small streams. Within the iron-bearing 
area the top of each plateau that I have seen is either cov- 
ered or underlain immediately by brown ore. The brown ore 
occurs as masses of considerable size, grading from that down 
to finer material. In places these masses have been cemented 
together by iron oxide so as to form flat pieces of iron ore 
of considerable size. 

Q. What overburden is found on this plateau of iron ore? 

A. In most cases the iron ore occurs at the ground sur- 
face, because its hardness is superior to that of the beds 
below it and of the beds which were above it. In a few places 
there is a deposit of fine sand, and in places of earth covering 
the iron ore. The overburden I should say, over a great part 
of the area, is zero, and over the remainder it may vary from 
five or six inches of such sand and dirt up to two or three feet. 
So far as I know, it never exceeds the latter figure. 

Q. The stripping would not be a difficult matter, then? 

A. Stripping would not be a difficult matter at any place, 
Mr. Eeed. 

The district has been operated at intervals since the ac- 
quisition of Texas by the United States, and during the Civil 
War it was quite an active iron-producting district. The 
State of Texas until recently still had a single furnace at the 
State Penitentiary at Eust, operated by convicts and poli- 
ticians, which was not very successful. 

Q. I suppose that this plateau is cut through by these 
streams that you spoke of? 

A. Yes. That is the only difficulty in operation in the dis- 
trict. Each section of a plateau has to be considered as a 
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single operation, when the work is being carried on for a 
small furnace or on a small scale, because it would not pay to 
bridge these guUeys at intervals for the steam shovel to cross 
from one plateau to another. 

Q. In these gulleys is the edge of this plateau of ore ex- 
posed in such a manner that you get an idea of its thickness? 

A. It is exposed throughout wherever there is a stream in 
it or a guUey of any kind; and that is the only point which 
deserves attention with regard to estimates. The ore bed 
itself, as far as can be determined, is rarely less than two feet 
thick, very rarely much above three or four feet thick. In 
some places along the streams the iron ore stratum has pro- 
jected until the waters have cut away the soft beds beneath 
it, and when that happened, the iron ore mass simply fell over 
the edge of the guUey, and in some of the promotion reports 
we have very exaggerated estimates of thicknesses, 25 or 35 
feet thick. Personally, my memory is that the thickest I saw 
there in a real excavation was some 15 feet. 

Q. You examined some of the excavations also that had 
been made into the ore? 

A. Oh, yes ; I examined practically all of the three or four 
northern counties; all of the excavations and workings that 
had been made in the three or four northern counties. 

Q. Tell us something about the grade of this ore. How 
does it run in iron? 

A. The ore is naturally a very high grade brown ore. 
There is no place in the district, so far as I know, at which it 
would be necessary to install a washer to prepare the ore for 
market. The material which is associated with it is almost 
invariably a fine sand, which could be separated by simple 
screening, and as a matter of fact, that is the way in which 
all the ore which has been used in Texas has been handled so 
far. The product after such screening would be a series of 
lumps and pebbles of brown ore. When analyzed, after such 
work has been done, the average grade, as determined by sev- 
eral very large series of analyses, is in the neighborhood of 
48 per cent, iron, which is comparable strictly with the brown 
ores which we now mine in Alabama, and far above those 
which we mine in the Oriskany district of Virginia. 
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Q. Are these ores Bessemer or non-Bessemer? 

A. They are non-Bessemer, as is usual with brown ores. 

Q. Are they now being mined in any place? 

A. I am informed that they are, Mr. Reed, but I have not 
been there since the new large scale work has been taken up. 

Q. Do you know anything about the East Texas Brown 
Ore Company and its operations! 

A. Simply from what I have heard. 

Q. Only from hearsay? 

A. Yes, sir. 

Q. You have not seen any of the operations? 

A. I have not seen any of the operations. I have dis- 
cussed their rates with the railroad which proposes to handle 
part of the project. 

Q. Is there a railroad through this Texas district? 

A. At the time of my visit there were two railroads which 
crossed the portion of the district which I visited, I believe 
the Texas Pacific and the International & Great Northern 
though I am not entirely sure of that routing. 

The shipments now are coming over the Atchison, Topeka 
& Santa Fe to Port Bolivar. 

Q. That is the present route that the ore is following to 
tidewater ? 

A. On the shipments to Philadelphia which have been 
made in the last year or so, that is the present route. 

Q. How much, how many square miles of this plateau of 
ore lie adjacent to the present railroads? 

A. In the portion of the area which I saw there must be 
40 or 50 square miles strictly tributary to railroads. In the 
entire district the area which could be reached by short tap 
lines would be possibly three or four times that amount, but 
I cannot answer except for Cass and the adjoining counties. 

Q. What estimate of the tonnage tributary to the present 
railroads can you give us, Mr. Eckel? 

A. Within the area of 50 square miles which I have sug- 
gested as being tributary to the railroads in Cass and the 
adjoining counties, I place the tonnage of workable brown 
ore at some 250,000,000 tons. 
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Q. What percentage of the whole of the Texas district 
does that constitute? 

A. That is not over one-fifth of the Texas district, but I 
believe that in tonnage, to judge from the Texas reports, 
which are our sole source of information regarding the south- 
em part of the district, the Cass County field is the most 
important portion of the area, and I should say that the 
250,000,000 tons which I have quoted for that part of the 
area is at least one-third and possibly one-half of the total 
tonnage in the entire northeast Texas district. 

Q. I see. Have you studied the cost of mining and screen- 
ing, and transportation by rail and water, say, to Philadel- 
phia? 

A. With regard to the Texas brown ores ? 

Q. Yes. 

A. I have. 

Q. At what price per unit can those ores be delivered at 
Philadelphia? 

A. Between $2 and $2.50 per ton of iron, which is equiva- 
lent to 

Q. (Interposing.) Per ton of iron or ore? 

A. Per ton of iron ore, which is equivalent to from 4% to 
5 cents per unit of iron. 

Q. Is that a price at which such ores can compete with 
Lake Superior ores at Philadelphia? 

A. The Lake Superior ores do not reach Philadelphia, nor- 
mally, Mr. Eeed. I may say that the plan for operating these 
ores, with which I was made acquainted, involved in part a 
shipment of the ores into the Pittsburgh district in competi- 
tion with Lake ores. 

Q. As a matter of fact. Lake ores are very seldom brought 
as far east as Philadelphia now, are they? 

A. So far as I know, no company east of Johnstown is 
running on Lake ores during normal years. 

Q. I see. 

A. We use occasional shipments in Virginia, when pig iron 
is sufficiently high to pay to handle Lake ores. 

Q. Now, Mr. Eckel, have you made any study of the ores 
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of the Adirondack region, in the State of New York! 

A. Yes, Mr. Reed. 

Q. What occasion had you for making an examination of 
those ores? 

A. I have examined portions of that district at various 
times and for very different reasons. During my connection 
with the New York State Geological Survey, I was engaged in 
mapping the boundaries of the ore-bearing region, and visited 
most of the mines. Later I have examined, I believe, all of 
the working mines for private individuals or for corporations. 
In one case, I have had the entire property turned over to me, 
with the idea of determining whether to continue operations 
or to drop it or to acquire new land. The bulk of my work, 
so far as tonnage estimates on working properties are con- 
cerned, has been done since I left the New York State Survey, 
but my knowledge of the geology of the region, of its area 
and of the general relations of the working deposits to the 
undeveloped deposits, was gained while I was on the State 
Survey. 

Q. You have been at Port Henry, have you, and at Mine- 
ville? 

A. I have been at Mineville, using that term in a general 
sense to cover a number of mines in that district. I have been 
at Arnold Hill, which is probably in reality the largest prop- 
erty in the Adirondacks. I have been at Clay burg, Lyon 
Mountain, at Benson, and at Salisbury, Herkimer County. I 
have also been in the red hematite district which occurs in the 
Adirondack area, but that work was done for the United 
States Geological Survey some years ago. 

Q. Will you state, Mr. Eckel, whether any part of your 
examination of the Adirondack region was for the United 
States Geological Survey? 

A. Except in the case of the Antwerp, Rossie and Sterling 
mines I do not think any of my visits there were for purposes 
connected with the United States Geological Survey. 

Q. You did visit those mines for the Survey, did you? 

A. I did in connection with the examination of the pyrite 
deposits in the Adirondack region. 
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Q. Mr. Eckel, I call your attention to Defendants' Exhibit 
106, and I ask you what that is ? 

A. That is a map of the magnetic iron ore regions of New 
York, New Jersey and Pennsylvania. 

Q. Under whose direction was that prepared? 

A. That was prepared in this office by a draftsman acting 
imder my direction. 

Q. What was the model or original from which that map 
was drawn? 

A. The portion of the map showing the State of New York 
was taken by the draftsman from a sketch map which I pre- 
pared, reduced from the five miles to the iach official map of 
New York, published in 1900 or 1901 by the New York State 
Geological Survey. 

Q. How were the limits of the magnetic ore lands defined? 
Did you fix them for the draftsman? 

A. They were copied by the draftsman from the sketch 
map to which I have referred, which in turn had been reduced 
by me from the official geologic map of the state. 

Q. What original or model was the map of New Jersey and 
Pennsylvania taken from? 

A. The map of northern New Jersey was in part taken 
from the same sketch, for a portion of that state was included 
in the original New York map. The outlines of the pre- 
Cambrian or magnetic iron ore regions of New Jersey and 
Pennsylvania were placed upon this map based upon my 
knowledge of the geology of those states. This general knowl- 
edge was checked up by Mr. John Birkinbine, who was 
familiar with the locations of the iron ore deposits in eastern 
Pennsylvania, and by Mr. Frank Nason, who was thoroughly 
familiar with the location of those in New Jersey and south- 
eastern New York. 

Q. The whole map was prepared under your direction and 
expresses your knowledge? 

A. The entire map was prepared under my direction and 
it expresses my knowledge of the area covered; so far as it 
relates to New York the boundaries and other data that are 
presented are absolute copies of the official record. 

Q. Do you know them to be correct? 
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A. I know them to be correct. So far as relates to New 
Jersey and Pennsylvania the map is correct within the nec- 
essary limits of accuracy in this case, to the best of my 
knowledge and belief. 

Mr. Eeed: We offer in evidence Defendants' Exhibit No. 
106. 

Me. Dickinson: That is objected to as not sufficiently 
proven, and as based upon data not shown in evidence, and as 
secondary and incompetent. 

(The paper referred to was thereupon marked "Defend- 
ants' Exhibit (Eckel) No. 106, October 1, 1913," and will be 
found in the volume of exhibits.) 

By Mr. Reed : 

Q. In the shaded area in the northern part of New York 
state I notice a cross barred or cross hatched district. What 
does that represent? 

A. The cross-hatched area in the northeastern part of New 
York State is an area of basic igneous rocks consisting of 
gabbros, etc., within which large deposits of titaniferous mag- 
netite are known to occur. This area has been shown separ- 
ately, because, so far as I know, there is no reason to expect 
the occurrence of non-titaniferous magnetite within this area, 
and it would not be fair to give this gabbro area the same 
present day commercial importance as the area shown as con- 
taining probable commercial iron ore. 

Q. What is the balance of the shaded area in the northern 
New York region? 

A. The area in northern New York which is shown by 
close parallel shading oblique to the edges of the map is an 
area of pre-Cambrian rocks of various types ; gneisses, schists 
and crystalline limestones predominating. Within this area 
deposits of magnetic iron ore are known to occur in very large 
quantity, and similar deposits may reasonably be expected 
throughout the entire district. 

Q. What part of that area has been explored! 

A. The entire area of pre-Cambrian rocks in the Adiron- 
dacks, excluding the area shown by cross-hatching; that is to 
say, the area within which non-titaniferous magnetites may 
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reasonably be expected to occur is 8,000 square miles, as de- 
termined by actual scaling from the official map. Within this 
area four important working deposits occur on properties 
aggregating 183,000 acres, or 300 square miles; about one- 
twenty-seventb of tbe area has therefore been examined in 
very close detail. 

Q. Where are the most important deposits of commercially 
available iron ore in that area? 

A. The most important producing group at the present 
day is in the east central portion of the area within a few 
miles of Lake Champlain, at and near the point marked Mine- 
ville on the map. 

Q. What other important deposits have been developed? 

A. The second largest shipping deposit in the Adiron- 
dacks, though probably at present the largest in point of de- 
veloped tonnage, is the Lyon Mountain deposit in the northern 
portion of the area. 

Q. And what other points have been developed and are 
shipping ore? 

A. The Benson mines in the western portion of the Adi- 
rondacks, the Arnold Hill and adjoining mines in the north- 
eastern portion, and a number of smaller mines which are 
shown but not named on the map have produced ore within 
the past ten or fifteen years, and several of them are produc- 
ing ore this year. 

Q. Have you made an estimate of the tonnage of presently 
available ore at Mineville, Arnold, Clayburg, Lyon Mountain 
and Benson? 

A. No, I have not made an estimate covering all of those 
properties. I have not made a personal estimate covering all 
of those properties. 

Q. Will you tell us what estimates of presently available 
ore you have made for the Adirondack region or any part of 
it? 

A. I have made estimates based upon personal examina- 
tion of the Benson and Lyon Mountain properties, as well as 
of the Salisbury, and one or two of the smaller properties. 

With regard to the Arnold and Mineville properties, I 
have heard Mr. Nason's testimony with regard to those sub- 
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jects, aad I have had aa opportunity of not only going over 
the properties, hnt of seeing portions of a report which he 
prepared for other interests in connection with that work. 

Q. I am asking now solely as to estimates that have been 
made on your own personal investigation and studies. You 
have examined the Lyon Mountain operations recently, have 
you? 

A. I have ; within the past year. 

Q. Have you made an estimate of the quantity of presently 
available iron ore contained in that mountain or in that de- 
posit? 

A. The Lyon Mountain property of the Delaware & Hud- 
son Eailroad is a very large property, and only a fraction of 
it has been developed by deep-level work. There is, however, 
one strip 4,000 feet in length within which the principal 
workings are located, and which is developed in such a man- 
ner by actual openings as well as by drill holes that an esti- 
mate on its tonnage would be accepted by any firm wishing 
to purchase the property. I would consider this strictly de- 
veloped ore, and the tonnage within this area will amount to 
at least 20,000,000 tons. 

In addition to the ore just named, which is now practically 
in sight, there is an equal tonnage indicated by drillings 
within a few thousand feet of the developed mines. This 
additional tonnage would be classed as probable ore in any 
commercial investigation of the property. Further than this, 
there are a series of openings extending over four and a half 
miles, which, from geological indications, supplemented by 
test pitting and drilling which has been done, seem to indicate 
the existence of a practically continuous ore body over that 
distance. 

The tonnage of an ore body shown in this fashion cannot 
be regarded as proven with certainty, but it would certainly 
be a factor in the sale or purchase of the property. 

This tonnage of undeveloped but still probable ore will 
carry the total probable tonnage on the property to something 
in the neighborhood of 150,000,000 tons. 

Q. What is the quality of that ore? Of what grade is it? 

A. The crude ore, as is usual in the Adirondacks, is low- 
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grade natural. The magnetic ore of the Adirondacks is com- 
posed of grains of magnetite in a matrix of quartz, in places, 
and of lime phosphate in others, and the ordinary workable 
grades in the Adirondacks contain, in their crude state, from 
22 to 35 per cent, of metallic iron. 

In the Mineville district and in the Arnold Hill district 
there are relatively large tonnages well above this grade, but 
in the Lyon Mountain district the ore which has been actually 
used and converted into pig iron varies in percentage from 
28 to 33 per cent, or thereabouts of metallic iron in its crude 
condition. 

Q. How is that treated, Mr. Eckel? 

A. It is crushed and concentrated on magnetic concentra- 
tors, so as to give a final product grading between 60 and 63 
per cent, metallic iron, with extremely low phosphorus, rang- 
ing in the neighborhood of .007, or far below the Bessemer 
limit. 

Q. Are some of these ores low in phosphorus naturally? 

A. The Lyon Mountain ore is naturally low in phos- 
phorus. There is no lime phosphate in connection with the 
magnetite in the crude ore. 

Q. Where these Adirondack ores do run higher in phos- 
phorus, is that phosphorus largely eliminated in concentra- 
tion? 

A. Practically every fraction of the phosphorus can be 
eliminated from any of the granular magnetites of the Adi- 
rondacks, and eliminated at a cost which does not make th'i 
removal prohibitive. 

Q. Now, are these ores from Lyon Mountain, when con- 
centrated, cheap enough to compete commercially with the 
Lake Superior ores at any point? 

A. The Lyon Mountain ores this season are being used in 
the Standish furnace, within a few miles of the mines. The 
pig iron from Standish, of course, competes with Pittsburgh 
pig iron. At other times shipments have been made from 
Lyon Mountain to eastern Pennsylvania points. 

Q. We will come back to this question of shipments for 
commercial use, later ; but first, I wish you would tell us about 
the depopits at Benson. When did you examine them? 
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A. I examined the Benson deposits in June, 1913. 

Q. Had you known them before that time ? 

A. I had known of their existence, and of the fact that it 
was one of the largest open cut mines in the country ; one of 
the most interesting concentrating operations in the United 
States, for several years, but I had never had an opportunity 
to get in there. 

Q. Is that property now working? 

A. That property was working when I was there, Mr, 
Reed, and I have no idea it has shut down now. 

Q. How long has it been working, if you know? 

A. I believe Benson was first operated five or six years 
ago. It is one of the recently discovered properties, which 
are only available now because of the improvements in mag- 
netic concentration. 

Q. Is this property being largely worked? 

A. I do not know what their shipments amount to now. 

Q. Is it a large plant? 

A. It is an enormous property, but I am not sure about 
the scale on which the shipments run. This is not exactly a 
year in which you can ship more iron ore than you can mine. 

Q. What can you tell us as to the quantity and the grade 
of this Benson ore? 

A. The Benson mine is an entirely different type of de- 
posit, so far as extent is concerned, from anything in the Adi- 
rondacks or elsewhere,' so far as I am acquainted with magne- 
tite ores. The main quarry — for it is entirely a quarrying 
operation — is opened on a bed of ore which has a surface width 
of approximately four hundred feet. Its extent along the 
strike, so far as it has been developed or can be seen at present, 
is some 6,000 feet. The workings are now down as an open 
cut possibly 50 to 150 feet, in different portions of the quarry, 
and drill records show that the ore maintains its thickness and 
grade to a depth of at least 1,000 feet. On geological grounds 
there is no reason to suppose that it does not persist to a 
still greater depth, and the entire question is one of operating 
cost and market conditions. 

Q. How deep is this being mined now? 

A. There are no underground mining operations on the 
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Benson property. It is worked as an open cut quarry, wMcli, 
as I say, varies in depth from 50 to 150 feet. The quarry is 
now several hundred feet wide and five or six hundred feet 
long. 

Q. What can you tell us as to the quality of this Benson 
ore? 

A. The Benson ore grades about like that at Lyon Moun- 
tain, so far as iron content is concerned, but is somewhat 
higher in phosphorus. At present I do not recall the exact 
phosphorus percentage, but the crude iron grade would be in 
the neighborhood of 30 to 35 per cent, over the entire face of 
the quarry, though there are points twenty to thirty feet thick 
which, if miued separately, would yield 45 per cent. ore. 

Me. Eeed : It is four o 'clock now, and if it is agreeable to 
you, Judge, we will adjourn until Tuesday morning. 
Me. DiOKiNSO]sr: Very well. 

(Whereupon an adjournment was taken until Tuesday, 
October 14, 1913, at 10:30 o'clock a. m.) 
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NINETY-FOUETH DAY. 

Empike Building, 
71 Broadway, New York City. 

Tuesday, October 14th, 1913. 
Before Special Examiner Henet P. Bkown. 

Present on behalf of the United States, Mb. Dickinson 
and Mr. Colton. 

Present on behalf of the Defendants, Mr. Lindabury, Mr. 
Seterance, Mr. Bolling and Mr. Reed; also, on behalf of the 
Great Northern Iron Ore Interests, Mr. Chester W. 
Cuthell. 

EDWIN C. ECKEL, 

the witness under examination at the taking of adjournment, 
resumed the stand for further examination: 

DIRECT EXAMINATION (Continued) 

By Mr. Reed: 

Q. When we adjourned on Friday I was asking you about 
the reserves at Benson in the Adirondack region and you had 
described the nature of the workings at that place, but had 
not yet stated your estimate of the tonnage of merchantable 
ore in that deposit, and I wish, if you have made such an esti- 
mate you would state what toimage you believe to be there? 

A. At the Benson mine, to base estimates on the surface 
area which is exposed and proven, the toimage of concentrates 
would amount to almost exactly ten million tons for each 100 
feet in depth. If the operation should be continued entirely 
as an open quarry, it would probably not be safe to assume 
that more than twenty to thirty million tons of concentrates 
could be obtained from the material so extracted. If the ore 
be mined to the depth shown by drilling, that is to say, to 
1,000 feet below the present ground surface, the total tonnage 
of concentrates obtained would be about 100,000,000 tons. 
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This statement applies solely to the property of the Benson 
Iron Mines Company, and not to the district as a whole, be- 
cause that has not been developed to any large extent, though 
small openings are found at intervals for a number of miles 
around Benson. 

Q. Have developments in these surrounding districts pro- 
gressed to a point at which any estimate is practicable? 

A. No estimate of the same grade which I have made for 
Benson or Lyon Mountain. 

Q. The same grade, you mean the same degree of accu- 
racy? 

A. The same degree of accuracy. 

Q. In giving us your estimates for the Lyon Mountain 
deposits as you did on Friday, and your estimate of the Ben- 
son deposits this morning, are you stating tonnages of crude 
ore in each case or of concentrates in each case? 

A. In each case I have stated the tonnage of concentrates 
which would be recovered from the crude ore. In doing this 
I have estimated that 25 cubic feet of crude ore in the ground 
will yield one ton of concentrates. As a matter of fact, with 
milling practice on the same grade that is carried out at 
Mineville, it would yield something more than that, because 
the recovery at Mineville is close to 98 per cent, of the ore. 

Q. Are there any other districts in the Adirondack region 
in which your personal investigation has progressed to the 
point of enabling you to make an accurate estimate of their 
tonnage ? 

A. There are only two additional regions, or rather prop- 
erties; neither of these is very large. I have examined the 
Salisbury property in very great detail, and the Clayburg, 
along the Saranac Eiver, in somewhat less detail. The two 
districts together would probably not add more than twenty- 
five to thirty million tons of concentrates to the total. 

Q. How much attention have you given the deposits of 
Arnold and Mineville? 

A. I have been over those areas. I have examined the 
old workings, which were very extensive at Arnold, and have 
to some extent traced the course of the ore where it is not ex- 
posed in the workings. At Mineville I have visited a large 
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number of the workings primarily with the intention of try- 
ing to find out how continuous the ore was in the outcrop, be- 
cause the question of thickness is one which can be ascertained 
only by drilling. I have not been in a position to make an 
independent estimate of the tonnage in either district, be- 
cause, though the fact has not heen brought out in this testi- 
mony, both the Mineville and Arnold districts are rather 
large; they have many scattered openings, and in each case 
there are from two to five or six separate ore bodies involved 
in that question. 

Q. Is your information such that you can give us any 
conclusion as to the total tonnage available in those districts ? 

Me. Dickinson : I object to that, as it calls for a conclu- 
sion based upon information undisclosed, which the question 
does not call for being disclosed by the witness, and there- 
fore the basis of his judgment is not such as to be made the 
subject of cross examination. 

The Witness: In answering that question I would say 
that I have checked over certain statements and estimates 
made by Mr. Frank Nason, in the course of a very detailed 
examination of those properties. 

Me. Dickinson : That is objected to as hearsay, secondary 
and incompetent. 

The Witness: If I were acting for a purchaser of the 
Witherbee-Sherman properties, I would accept those esti- 
mates without any question. The question whether that evi- 
dence is sufficient is a matter of purely professional opin- 
ion, and is based upon my judgment of the type of deposits 
with which Mr. Nason had to deal, on my knowledge of the 
detail in which he examined those deposits, and on my know- 
ledge of his standing as a mining engineer. 

By Mb. Reed: 

Q. Your conclusion would be based on all of those ele- 
ments, would it? 

A. Just as if I were dealing with a commercial matter, 
Mr. Eeed. 

Q. I see. Now, I want to ask you about the utility of these 
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Adirondack ores. Have you examined any of these concen- 
trating plants? 

A. Yes, Mr. Eeed. I have been throngli three or four 
of them. 

Q. Have you studied their operation? 

A. At Salisbury, Mr. Eeed, I studied the operation of the 
mill — the operation and costs of the mill in detail, because 
the matter had been placed in my hands to determine whether 
or not to continue the operation of the mine. At the other 
mills, I secured records of the grade of ore which was being 
treated, and of the type of concentrates which were being 
produced. In addition, I made some inquiries as to costs, 
but this information, of course, is more general than the in- 
formation as to ore grades, which were taken from work- 
ing records. 

Q. They use a species of magnetic separation, do they not, 
in those concentrating plants? 

A. Yes. The ore is crushed to various degrees of fine- 
ness. The fineness to which it is necessary to crush it is de- 
termined by the character of the ore in each particular lo- 
cality, and it is that question which really makes the local dif- 
ferences in cost and practice throughout the Adirondacks and 
elsewhere. Some ores can be concentrated satisfactorily with 
relatively coarse crushing, while others require so fine crush- 
ing as to be expensive products. 

Q. Is the phosphorus content of the concentrate the same 
as that of the natural ore, or is it different? 

A. No. The phosphorus content of the concentrate is 
sharply reduced from that of the natural ore in each case 
where lime phosphate happens to be one of the constituents 
of the crude ore. 

Q. Is that common? 

A. That is the case entirely in the Mineville and Arnold 
Hill districts. It is the case to some extent at Benson and 
at Salisbury. At Lyon Mountain it is not the case. 

Q. Do the Lyon Mountain ores run high in phosphorus? 

A. No, the Lyon Mountain ores are naturally very low 
phosphorus ores — far below the Bessemer limit, but concen- 
tration does not materially change them in this respect. 



EDWIN C. ECKEL. 6849 

Q. They are Bessemer to start with.? 

A. They are absolutely Bessemer ores. 

Q. And the concentrates are Bessemer, too? 

A. The concentrates will range from .006 to .008 in phos- 
phorns. 

Q. In the other districts are the concentrates Bessemer 
or non-Bessemer? 

A. That depends entirely on what they wish to place on 
the market. 

Q. Suppose they wish to make Bessemer ore. 

A. If they wish to make Bessemer ore, they can do so in 
every one of the districts. It would be very easy at Mine- 
ville and at Arnold Hill, but somewhat harder at Salisbury 
and Benson. 

Q. How will these concentrates run in iron content, Mr. 
Eckel? 

A. That is again entirely a matter of economic practice. 
At most of the mines it is found more satisfactory to con- 
centrate the ores until they reach a shipping grade of from 
60 to 63 per cent, metallic iron. As shown by work at Mine- 
ville, it is entirely feasible to concentrate ores until they carry 
over 70 per cent, of iron, but for ordinary commercial use, 
the grade of product shipped will probably fall in the neigh- 
borhood of 60 to 63 per cent metallic iron. 

Q. Can such concentrates be produced economically? 
That is, produced at such a cost as will enable them to com- 
pete with ores from other districts at any point? 

A. Of course it would be possible to make very close esti- 
mates of the cost of mining and concentrating in each of these 
districts, but the most satisfactory information on the sub- 
ject is really afforded by the fact that such concentrates are 
regularly mined and shipped, and enter into competition mth 
foreign ores along the seaboard, and with lake ores at Buffalo 
and at a few points in central Pennsylvania. 

Q. Tell us some of the points at which these Adirondack 
ores are now being smelted. 

A. There are now two local furnaces; one at Standish 
and one at Port Henry, which take a certain proportion of the 
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Adirondack ore, but the Port Henry furnace runs on lump 
ore. 

Q. That is natural ore? 

A. That is natural ore. 

Q. As distinguished from concentrate? 

A. Without concentration. In addition to this relatively 
small local consumption of the ores, heavy tonnages are 
shipped annually into the eastern Pennsylvania and north- 
em New Jersey districts, as well as to the furnaces and steel 
plants in the Buffalo-Tonawanda district. Less commonly 
the Adirondack ores have reached much farther west ; for ex- 
ample, the Benson mine at one time shipped into the Ohio 
district, and very frequently shipments are made to Potts- 
ville and Pottstown in Pennsylvania. Those are the normal 
limits of the Adirondack ore market area. 

Q. Now, how long has this been going on, Mr. Eckel? Is 
this just a recent development? 

A. The Adirondack ores have been mined and furnaced for 
somewhat over 100 years. The extensive shipment of ores 
and concentrates into Pennsylvania probably does not date 
back for more than 20 or 30 years. 

Q. Are there any improvements in transportation either 
by rail or water which would materially affect the radius 
within which these ores can be shipped? 

A. At present all of the tonnage shipped from the Adi- 
rondack region, with the exception of small shipments occa- 
sionally made down Lake Champlain into Canada leave the 
mines by raU and are handled for almost their entire dis- 
tance by rail. With the completion of the New York barge 
canal and of the Lake Champlain Hudson Eiver Canal it is 
assumed that over half of the Adirondack tonnage wiU be 
shipped by water. 

Q. Are those canals shown on Exhibit 106? 

A. Those canals are shown on Exhibit 106 as black lines 
with regular heavy black dots at short intervals, in order to 
distinguish them from the course of the Hudson river itself, 
which is shown as a black line without those dots. 

Q. Is the rate of transportation from the Adirondack dis- 
trict to New York harbor by way of this water route known? 
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A. One of the mining companies has already prepared 
plans and estimates calling for shipments by this route. The 
rate at which contracts have been offered is in the neighbor- 
hood of 35 cents per ton for shipments to docks in New York 
harbor. This will practically cut the through rate from the 
Adirondacks to eastern Pennsylvania points in half. 

Q. Is that the rate from the mines to the docks in New 
York, or is there any additional rail haul to be put on that? 

A. The only rail haul in the case of the company in ques- 
tion from whichever group of mines the shipments may be 
made, is a haul down from the mines to the docks on Lake 
Champlain. It amounts, in each case, to a haul of from ten 
to fifteen miles by rail, according to the particular mine from 
which shipments are being made. In one case this shipment 
is entirely over a railroad owned by the mining company, and 
in the other case it is over a common carrier. 

Q. The figures you give us, then, are simply for the water 
haul? 

A. They are simply for the water haul. 

Q. Mr. Eckel, in giving these estimates of Adirondack ore 
have you considered ores other than those now being com- 
mercially exploited? 

A. No. The only estimates that I have made are based 
on the tonnages which are now practically developed in sev- 
eral of the producing districts. There are, undoubtedly, large 
tonnages scattered over the remaining iron bearing portion 
of the Adirondacks. 

Q. How about these titaniferous ores? Is any effort be- 
ing made to develop them now? 

A. A shipment of about thirty thousand tons was brought 
out this year for use at Bethlehem, Pennsylvania. That was 
purely a trial shipment, and future shipments will depend on 
the success with which the ores are used at the Bethlehem 
plant. The tonnage, of course, has been known from the ear- 
liest days, to be very large. 

Q. How do these titaniferous ores run in iron? 

A. They are exceptionally high in iron. 

Q. About what? 

A. The average grade in the Lake Sanford deposits would 
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be probably between 60 and 65 per cent, iron, in natural con- 
dition. 

Q. Wbere is Lake Sanford? 

A. It is located within the area shown by cross-hatching 
in Exhibit 106. 

Q. Why have titaniferous ores not been more generally 
used in the past? Is that because the presence of titanium 
introduces a metallurgical difficulty? 

A. The presence of titanium in an ore introduces a metal- 
lurgical difficulty whose extent has been almost invariably 
overrated. As a matter of fact the Swedish iron, which has 
for several hundred years been the standard pure iron of the 
world was largely made from titaniferous ores. The diffi- 
culty involved arises from the fact that when titaniferous ores 
are handled in the blast furnace the slags made, unless spe- 
cial care is taken in the preparing of the burden, are apt to 
be less fusible and flow less readily than those made when ores 
not containing titanium are. smelted. 

Q. As far as the titanium itself is concerned, is that a 
detriment or an advantage to the steel that is made from this 
iron? 

A. Practically all the titanium remains in. the slag, and 
the trace which is carried over into the iron would be a dis- 
tinct advantage for many uses in the steel trade. 

Q. So far as the quality of the steel is concerned, if I 
understand your answers, the titanium is more of an advan- 
tage than a disadvantage, but it causes some trouble in the 
original smelting in the furnace, due to the fact that it tends 
to thicken the slags? Is that correct? 

A. That would be a fair summary of the case, Mr. Reed, 
with the exception of the fact that the titaniferous ores are 
characteristically exceptionally low in phosphorus, so that if 
the difficulty as to slag composition can be overcome, they of- 
fer another very distinct advantage over the normal magne- 
tites. 

Q. As a matter of fact, ferro-titanium is very often added 
to the charge in the open hearth furnaces, is it not, in steel 
making? 

A. I believe that it is for some special purposes. 
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Q. Are yon able to give us any idea of the aggregate quan- 
tity of these titaniferous ores that run so high in iron and so 
low in phosphorus ? I mean, of course, those within the Adi- 
rondack district? 

A. It would be difficult to attempt an estimate of those 
ores because of the areas which are involved in the question. 
At the LaJje Sanford deposit, for example, the ore is exposed 
practically continuously for half a mile in width and sev- 
eral miles in length. Drill records which I saw this year show 
that -the ore body is from 300 to 400 feet thick and the drill 
stops still in ore. No one who has ever discussed the titani- 
ferous iron ores of the Adirondacks has placed the tonnage 
below several hundred millions of tons of ore naturally avail- 
able. The entire difficulty has been one of inducing American 
furnace men to use the new product. 

Q. Have there been any further efforts that you know of 
toward the development and utilization of these titaniferous 
ores at the present time? 

A. A very extensive series of experiments were carried 
out by Mr. Eossi for a number of years, which seem to have 
been entirely successful technically. At present I do not re- 
call, with the exception of the shipment that I have mentioned, 
that any attempt has been made in New York State to handle 
these ores. 

Q. You do not know of any project backed by New York 
capital, do you, in connection with that work? 

Mr. Dickinson: That is objected to as incompetent and 
irrelevant. 

The Witness: I do not recall anything, with the excep- 
tion of the actual shipment that I have mentioned. That, of 
course, if successful, would involve further development of 
the Adirondack ores. 

By Me. Ebed: 

Q. Now, Mr. Eckel, let us take the Newfoundland region. 
Have you been in Newfoimdland? 

A. I have. 

Q. When? 
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A. I was in Newfoundland during the most of June and 
July of this year. 

Q. For what purpose did you go to Newfoundland? 

A. I visited Newfoundland primarily to make a detailed 
study of the iron ores in Conception Bay. 

Q. That lies on the eastern part of Newfoundland, does 
it? 

A. That lies near the southeastern angle of Newfound- 
land. 

Q. Did you visit the mines in the Conception Bay district? 

A. I visited practically all of the workings in the Bell 
Island or Conception Bay district, and in addition, examined 
a large amount of outcrop beds which are now being worked. 

Q. At what point is the outcrop of this Conception Bay 
ore being attacked? 

A. The ore lies in a trough pitching northeastward, and 
its outcrop extends along the north side of Bell Island. This 
is an island about six miles long and two miles wide, located 
in Conception Bay. 

Q. How far from the mainland of Newfoundland? 

A. The nearest point on Bell Island is possibly three or 
four miles from the shore of Conception Bay. The bay itself 
is a long, narrow fiord, and the island is not more than a 
third of the length of the bay out from the shore. 

Q. A third of the width of the bay or the length? 

A. The length. 

Q. Those mines that are at present working, you say, are 
located on Bell Island? 

A. Some of them are. The largest single shipping mine 
is located under the waters of Conception Bay. 

Q. Where does its shaft open? 

A. It is operated by a slope which opens on Bell Island 
itself. 

■Q. Now, I wish you would describe the manner in which 
those ores are deposited. 

A. With the exception of a slight difference in geologic 
age, these Bell Island ores are closely similar in origin to 
the red or Clinton ores of the Birmingham and other Ameri- 
can districts. That is to say, they were originally deposited 
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as sedimentary beds associated with shales, sandstones, and 
so forth. The ores occur in a number of distinct beds, three 
of which are worked at present. 

Q. Are these beds fairly regular and continuous f 

A. They are very regular along the outcrop, but they 
thicken gradually down submarine slopes, which is a prac- 
tical demonstration of the fact, already established on geo- 
logic grounds, that the original center of the ore-bearing 
trough lies some distance to the northeast of Bell Island. 

Q. Are those beds faulted very much? 

A. There are a number of faults which have been en- 
countered in the workings and are shown at various points 
on Bell Island itself. The throw of the faults is not very 
great; with one exception not over 20 feet, and the aggre- 
gate result is that there is a slight difference in the dip of the 
ore body. 

Q. What is the dip of the ore body at the outcrop? 

A. At the outcrop the dip of the ore body ranges from 
seven to eight degrees. This dip is, of course, so slight that 
it cannot be determined exactly by instruments, though I took 
a number of readings on it, and I am sure that it falls some- 
where between five and ten degrees ; but, as a matter of fact, 
it is possible to cheek it up by actual measurement and by 
comparison with the mine workings over large distances. 

Q. Is that dip maintained or does it increase or diminish 
with the depth of the workings? 

A. The dip is practically unchanged to the foot of the 
deepest slope. It is to be expected on geological grounds 
that within some distance to the northeast of the present slope 
the dip will begin to flatten, and that ultimately the ore beds 
will be found in a horizontal position. 

Q. From what you have told us, I infer that this New- 
foundland deposit resembles to a great extent the deposit at 
Birmingham. Is that correct? 

A. With the exception that the ores are very much higher 
in grade, and the ore beds are very much thicker. 

Q. Which beds are thicker and which ore is higher in 
grade ? 
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A. The Newfoundland ore averages about 52 to 53 per 
cent, metallic iron, as compared with 33 to 36 per cent, at 
Birmingham, and the three ore beds together yield a work- 
able thickness of thirty feet of ore in Newfoundland, as com- 
pared with a maximum working thickness of nine to ten and 
one-half feet in the Birmingham district. 

Q. Now, Mr. Eckel, what reasons are there, if any there be, 
for assuming that these Newfoundland ores are deposited 
over a large area, and what reasons are there, if any, for as- 
suming that the ore will continue of the present grade and 
of the present thickness? 

A. That is a question which can be answered only on 
geologic grounds, but on those grounds it can be answered 
with a very high degree of certainty. The Newfoundland 
ores are undoubtedly of sedimentaiy origin, as is shown by 
their associations and the fossils contained in them. The 
ores, further than that, were deposited not in a small fresh- 
water lake or pool, but in a marine basin. Further than that 
the fossils found associated with these ores are of a type 
which indicates that the basin opened toward the Atlantic 
and not toward the American continent. This point, which 
is of importance in connection with this matter, has been 
passed upon by the two leading authorities on that subject, 
and may be accepted as determined. In addition to this, we 
have the confirmatory evidence of the slopes and workings 
themselves. As I explained, these merely confirm the geo- 
logic evidence which, even without the sinking of the Scotia 
slope, would have been sufficient to have made the probabili- 
ties as to submarine ore deposits very definite. 

Q. How far has that Scotia shaft gone down along the 
dip of the vein? 

A. The Scotia slope is— the foot of the Scotia slope is now 
7,374 feet from high water mark, measured horizontally. The 
slope starts at a distance of approximately 1,500 feet back 
from high water mark. The total horizontal distance is 
therefore in the neighborhood of 8,900 feet, and the total slope 
distance would probably be a little over 9,000 feet — the total 
distance measured on the slope. 
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Q. How deep is the water over the foot of this slope? 

A. 266 feet. 

Q. How deep below the bottom of the bay at that point 
are the workings? 

A. 1,337 feet. 

Q. In other words the workings are about 1,600 feet below 
the level of the bay? 

A. I beg your pardon, Mr. Eeed. The workings 

Q. (Interposing) That is within one foot of it, if your 
figures are correct. 

A. The workings are 1,071 feet below the bottom of the 
bay. The total distance from the water level to the foot of 
the workings vertically is 1,337 feet. I had misunderstood 
your question at first. 

Q. What is the character of this intervening material be- 
tween the bottom of the bay and the workings in the iron vein, 
generally speaking, of course? 

A. The workings are — the largest workings are in the 
lowest of the three beds, so that some 300 or 400 feet of the 
material above the workings is very definitely known. It con- 
sists of shale, sandstone and iron ore. The material above 
that is not known with the same degree of certainty. 

Q. Mr. Eckel, is there any physical or engineering diffi- 
culty of magnitude to prevent the mining of this ore from un- 
derneath the sea? 

A. None whatever, Mr. Reed. It is being mined to-day on 
a very lar'ge scale. 

Q. What company is mining it? 

A. The Nova Scotia Steel & Coal Company is mining ore 
from the sub-marine areas. 

Q. What other company is mining on Bell Island, if any? 

A. The Dominion Iron & Steel Company, a subsidiary of 
the Dominion Steel Corporation, is mining ore from open cuts 
and underground workings on Bell Island itself. It also has 
a number of submarine areas, and will shortly take up sub- 
marine operations. 

Q. You were down in this submarine mine, were you? 

A. I was. 
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Q. Is there anything there to indicate that the limit of 
depth has been reached, or that the workings cannot he car- 
ried on still further under the sea? 

A. There is nothing to indicate that the working limit 
is anywhere near being reached. The fact that there is water 
over the top of the mine instead of ground does not involve 
any serious added difficulty. The thickness of the ore, as I 
have said, is increasing slightly, and at present they are load- 
ing ore from the face with an electric shovel, so that the work- 
ing difficulties are decreasing rather than increasing, at pres- 
ent. 

Q. Do they have much water to pump from those work- 
ings? 

A. Practically nothing from the face. 

Q. And what they do get at the face, is that salt or fresh 
water? 

A. That is fresh water. 

Q. The sea has not broken in yet, has it? 

A. Not yet. 

Q. As to the quality of this ore, you have said it runs 
something over 52 per cent, in iron; is that what you said! 

A. I think I said that. The average shipments over a 
number of years are close to 52% per cent, metallic iron, on 
a dry basis. 

Q. Does this ore carry much moisture? 

A. It carries from one-half of one per cent, to three-quar- 
ters of one per cent, of moisture; so that iu the natural con- 
dition it will grade about 51i/^ to 51% per cent, metallic iron. 

Q. Is it Bessemer or non-Bessemer ore? 

A. It is not an acid Bessemer ore ; it is a basic Bessemer 
ore, though it is also used in the United States and Canada 
in the basic open hearth furnaces. 

Q. In saying that it is a basic Bessemer ore, you mean it 
is suitable for use in the basic Bessemer process as it is used 
in Germany, for instance? 

A. As it is used in Germany and in England. 

Q. Basic Bessemer is not used much in this country, is 
it? 

A. Basic Bessemer has never reached much development 
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in the United States, owing chiefly to the fact that there is 
no large supply of ore sufficiently high in phosphorus. If we 
could increase the phosphorus in the Birmingham ores ahout 
one-half of one per cent., we could make far cheaper steel 
than we can by the present open hearth process. 

Q. Because you could then use the basic Bessemer process 
in which phosphorus is an advantage 1 

A. Yes, sir. In the basic Bessemer process the phos- 
phorus pays for the cost of the conversion, so that your ingots 
cost you about as much as your pig iron. 

Q. How does that phenomenon take place ? Does the phos- 
phorus produce a useful by-product? 

A. When pig iron carries as much as two per cent, phos- 
phorus, it will, if the slag amounts to 25 per cent, of the 
weight of the steel produced, yield a slag carrying 15 or 16 
per cent, phosphoric acid. This slag is readily saleable as a 
fertilizer, and has become a very important article of com- 
merce. It is imported into the United States in considerable 
quantity, and is of particular advantage to a steel works us- 
ing by-product coke ovens. 

Q. Then the presence of phosphorus in iron ore is not 
necessarily an unmixed evil? 

A. The presence of phosphorus in iron ore causes expense 
up to a certain point, but beyond that point it is a distinct 
advantage. 

Q. Let us go back to Newfoundland. I got you off our 
subject there. 

Have you made an estimate of the quantity of merchant- 
able iron ore contained in that Conception Bay deposit, or 
any part of it? 

A. I have made a number of such estimates, Mr. Eeed, 
based on various theories as to ownership and working con- 
ditions. The basis for the estimate there may be stated briefly 
as follows: There are three workable ore beds, all of which 
are being operated at present. Of thfese the top bed averages 
six feet in thickness. The second or Scotia bed averages eight 
feet in thickness. The lower or Dominion bed averages six- 
teen feet in thickness. I may note that the terms "Scotia" 
and "Dominion" do not imply anything as to the present 
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ownership of the beds, but simply refer to the fact that in the 
workings of the outcrop the Nova Scotia Company happened 
to operate one bed and the Dominion Company operated the 
other. 

The total thickness of workable ore in the trough will aver- 
age 30 feet. This amounts to 90,000,000 tons per square mile 
of area. The Nova Scotia Company at present owns 55% 
square miles of submarine areas. Its total probable tonnage 
is in the neighborhood of five thousand million tons. 

Q. How about the Dominion Company? 

A. The Dominion Company has remaining some forty or 
fifty million tons of ore on the land. It has two groups of 
submarine areas, which will aggregate possibly five hundred 
to six hundred million tons. 

Q. Just a small deposit! Apart from the question of 
ownership, have you made any estimate based on what seemed 
to you to be a reasonable radius from Bell Island? 

Mr. Dickinson : I object to that as too vague. The radius 
is not given. 

Mr. Eeed: You did not expect me to state the radius in 
the question, did you. Judge? That would make it leading. 

Mr. Dickinson : I did not expect you to say it, but I object 
because you did not. 

By Mr. Reed: 

Q. Have you made such an estimate, Mr. Eckel! 

A. Of a working distance? 

Q. Based on any radius from Bell Island. 

A. If it is assumed that all the ore will have to be taken 
out from workings whose slopes originate on Bell Island, the 
total tonnage available under this limitation will be in the 
neighborhood of thirty-five hundred million tons. 

There is no reason, however, to limit the tonnage in this 
fashion, because slopes driven down from the shore of Con- 
ception Bay will reach tonnages of equivalent size. 

Q. Within what radius did you reach this figure of three 
and a half billions available from Bell Island? 

A. I am assuming that the five mile haulage will be en- 
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tirely within economic limits. That has been common prac- 
tice in estimates abroad for several decades. 

Q. And this tonnage that you have stated, of three and a 
half billions, is available within a five mile radius of Bell 
Island? 

A. Exactly so. 

Q. Within a similar radius from points on the main land 
at which the ore body outcrops, what aditional tonnage is 
available 1 

A. Almost the entire extent of the trough can be ope- 
rated from points on one of the two shores. 

Q. Have you made personal investigation along the shore 
to determine the points at which the outcrop appears? 

A. I have examined both shores of Conception Bay for 
their entire extent and have made detailed studies of the 
strike and dip of the rocks along those shores, so that I have 
very little doubt as to the shape of the ore bearing trough it- 
self or its distance from the shore. 

Q. You believe it can be reached from either shore? 

A. I believe that some portion of it can be reached from 
either shore. 

Q. That is what I mean. 

A. By far the greater tonnage will be secured from the 
eastern shore of the bay, because the trough approaches that 
more closely than it does the western shore; but the Nova 
Scotia Company has secured area in such a fashion as to 
make it possible to work down from the western shore entirely 
on their own land. 

Q. Tell us a little about the availability of this ore of which 
there are such large quantities. Did you study mining costs 
at all? 

A. I did. 

Q. What can that ore be delivered on shipboard for at 
Bell Island? 

A. The open cut ore can be delivered on shipboard for 
in the neighborhood of eighty cents per ton. The ore from 
the underground or submarine mines will cost somewhat more 
than that. A fair average for the shipments of this year 
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would probably be in the neighborhood of $1 to $1.20 loaded 
on board ship at Bell Island. 

Q. What does it cost to transport that ore from the dock 
at Bell Island say to Philadelphia? 

A. The actual charters under which the ore is being 
shipped range from 70 to 80 cents per ton, for shipments from 
Bell Island to Philadelphia, when no back freight is handled. 
On the occasions when coal is taken as a back load the rate 
chargeable against the ore would amount to about 50 cents 
a ton. 

Q. Assuming that no back freight can be got, and these 
boats have to go back empty on every trip, what does it cost 
to mine this ore and deliver it at Philadelphia? What is the 
total cost? 

A. The total cost will not in any case exceed $2.25 per ton, 
and in ordinary shipping seasons will probably not exceed 
$2.10 per ton. This means that the ore reaches Philadelphia 
at a net cost not much in excess of 4 cents per unit of iron. 
It is the cheapest ore supply in the world delivered at eastern 
Atlantic ports or in German or English ports. 

Q. Is there any ore of any district that can be delivered 
at Philadelphia, Baltimore or New York at such a price, that 
you know of? Can the Adirondack ores reach that? 

A. The Adirondack ores, with barge canal shipments, 
might come close to that price. At the moment I would hesi- 
tate to put a figure in for that. There is a small tonnage 
which might be gotten out along the Hudson River, tributary 
to New York harbor points which might meet it, but there 
is no tonage anywhere in the world of comparable size which 
can reach any of the big steel markets of the world on a parity 
with Newfoundland. 

Q. To what points in this country have Newfoundland 
ores been shipped in recent years? 

A. They have come in entirely through Philadelphia. 

Q. What companies are using them? 

A. They are being used at several points in eastern Penn- 
sylvania, to the extent of 150,000 to 250,000 tons yearly. 

Mk. Dickinson: Is that the aggregate you are giving? 



EDWIN 0. ECKEL. 



6863 



The Witness: Yes. This ore is sold at Philadelphia at 
from 7 to 71/2 cents per unit. 

By Mb,. Eeed: 

Q. Making a very handsome profit for somebody? 

A. It is certainly a fair working profit for the Nova Scotia 
Steel & Coal Company. 

Q. Can Lake Superior ores be delivered at Philadelphia, 
New York and Baltimore at 4 cents a unit? 

A. They certainly cannot. In normal years Lake ores at 
the extreme eastern point at which they could possibly be 
shipped to meet eastern or foreign ores would have to get 
a price of nine cents a unit in order to compete. 

Q. What factors, if any, are there which would tend to 
increase or decrease the relative importance of ores thus 
available on the Atlantic coast, or increase or decrease the 
relative importance of those Atlantic ores against the Lake 
ores ? 

A. Any shifting of the center of steel production toward 
the Atlantic coast would of course tend to increase the rela- 
tive importance of the eastern and foreign ores, and such 
shifting is, under present commercial and tariff conditions a 
matter of absolute necessity, if any proportion of the export 
and coast trade is to be retairied by American plants. 

Me. Eeed: You may cross examine. 

CROSS EXAMINATION 

By Mr. Dickinson: 

Q. Mr. Eckel, from your testimony I should judge it to be 
your opinion that any capitalization of any company based 
upon a valuation of Mesabi ores at a dollar a ton in the 
ground would have a rather sorry outlook, would it not? 

A. From what portion of my testimony. Judge Dickin- 
son? 

Q. Well, from what you have been saying about these New- 
foundland ores and their competition. 

A. I would hesitate to express an opinion on that point, 
Judge Dickinson. The Lake Superior ores will always have 
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a certain portion of the area of the United States within 
which they will be very important factors. Personally, I do 
not think that they will be as important factors throughout 
the whole United States ever again in the future as they have 
been in the past. 

Q. They have been in the past, have they not? 

A. They have produced a very large proportion of the 
American iron ore output. 

Q. Well, from 1901 up to 1911, were not the Lake Superior 
ores the basis of the steel industry of the United States? 

A. They were the basis of a portion of it, of course. 

Q. Well, a very large portion — ^more than 50 per cent, of 
it? 

A. I could not answer as to that, Judge Dickinson. 

Q. You do not know about that? 

A. I do not. 

Q. You do know, though, about these Newfoundland ores ? 

A. What is that? 

Q. I say, you do know about the Newfoundland ores and 
the cost of transporting them, and what is likely to be the 
development of the steel industry on the Atlantic Coast and 
the shrinkage of the importance, relatively, at points farther 
west? 

A. Oh, yes. 

Q. But you cannot answer that question? 

A. I made a special study of the matter which you have 
just summarized in your statement. 

Q. Did you not make a special study of the Lake ores? 

A. I never did. 

Q. At one time? 

A. Never at any time. 

Q. Never at any time? 

A. No. 

Q. Did you ever make any study of them? 

A. Not at all. My only interest in Lake ores has been 
that at a few points they become of interest to merchant min- 
ers and merchant furnace men in the East and South. I am 
interested to know about how far, in ordinary years they 
reach into the districts in which I am interested. 
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Q. You say you have made no study of the Lake Superior 
ores at any time? 

A. None whatever? 

Q. None whatever ? 

A. No. 

Q. Do you know the cost of mining ore there, of your own 
knowledge ? 

A. Not of my own knowledge. 

Q. Or from any investigations made on the ground? 

A. None whatever. 

Q. Do you know the cost of transporting ore there to any 
market, from any examination made there or from any orig- 
inal records? 

A. No. 

Q. Do you know what it costs the United States Steel Cor- 
poration to mine ore in the open pit mines in the Mesabi re- 
gion and put the ore on cars? 

A. Not from any personal investigation, Judge Dickin- 
son. 

Q. Well, do you know what it is? 

A. I have read a report published by the Bureau of Cor- 
porations, which I believe is a portion of the record in this 
case. 

Q. Do you know from that what it is ? 

Mb. Ebed : Let him finish. 

Me. Dickinson : Very well. 

The Witness : There is nothing which I could add to that, 
from my own knowledge, which would increase or decrease its 
value to any serious extent. 

By Me. Dickinson: 

Q. Well, do you know what is given there as the cost? 

A. I do not recall it at the moment, Judge Dickinson. It 
is a part of the record. 

Q. Do you know or can you carry in your mind, or have 
you made any calculations or used any figures from any 
source as to the cost of transporting ore from the lake re- 
gion to any point east of there? 

A. Never. 
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Q. Never? 

A. No. 

Q. Do you know the profit upon the original cost of the 
ore, adding to that the cost of mining and the cost of trans- 
portation from any of the Lake Superior regions to any of 
the points where the ore is sold'? 

A. I do not, Judge Dickinson. I have never been inter- 
ested in any company operating in the Lake Superior dis- 
trict. I mean that I have never had any personal financial 
interest in any of those operations. I have never done any 
work for any company connected with the lake district. 

Q. And yet I understand you, Mr. Eckel, to express the 
opinion that ores from Newfoundland can be put upon the sea- 
board of the United States at a lower price than ores from 
the Lake Superior region. 

A. Well, there is no question about that, of course. That 
is a matter of common knowledge. 

Q. A matter of common knowledge? 

A. Yes. It is very obvious that if the lake ores cannot be 
sold in Philadelphia at 71/2 cents a unit to compete with New- 
foundland ores, that they cannot be put there at four cents per 
unit, which is the cost of Newfoundland ores. 

Q. Do you know whether the Steel Corporation ever tried 
to sell any of their output at that price? 

A. I do not know anything about the Steel Corporation's 
trials. 

Q. Do you know anything about its ability to sell it at 
any price? 

A. I know still less about its ability. 

Q. I mean what its cost is and what it would take to clear 
the cost. 

A. I have tried very hard to explain to you that I know 
nothing whatever about that subject. I have not testified 
about it, and I do not intend to express any opinion with re- 
gard to it. 

Q. But I do understand you, Mr. Eckel, to have testified 
on this point, and to have given it as your opinion that ores 
from Newfoundland can be put here on the Atlantic seaboard 
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at a price that will enable them to compete with United States 
ores? 

A. It seems to me that a reasonable amount of common 
sense is all that I require to answer the question in that form. 
The rate from Pittsburgh to the coast on iron ore is, to the 
best of my knowledge, $1,38, or at least, it has been so at some 
time in the recent past. Now, if Newfoundland ores can be 
placed on the coast for approximately $2.00 per ton, the 
freight rate will only allow 62 cents for the total cost of min- 
ing the Mesabi ores, transporting them down the lakes and 
putting them into Pittsburgh. 

Q. Now, you are taking as a basis of that the rate of 
freight from Pittsburgh to the Atlantic coast, are you? 

A. Exactly. Is there any easier way of getting at it? 

Q. Do you know whether the rate to Pittsburgh and then 
from Pittsburgh to the Atlantic coast would be the same as 
a through rate all the way from the lake regions to the At- 
lantic coast? 

A. Since there is no such through rate in existence, I can 
hardly answer that question. 

Q. You say there is no such through rate in existence? 

A. So far as I know, there is no such through rate in 
existence. 

Q. Do you know what the rates are? Are you an expert in 
rates ? 

A. General rates over the entire United States? 

Q. Yes. 

A. If I were, I would take over the work of the Interstate 
Commerce Commission. The entire Commission has not 
been able to settle that question yet. 

Q. Can you not answer the question whether or not you 
are an expert on the question of freight rates? 

A. I am not an expert on the question of freight rates in 
general. I do happen to know the rates which are quoted on 
certain distances over which I have either shipped ore or 
have had some occasion for making estimates. The rate to 
tidewater from Pittsburgh and Wheeling is one of those 
rates. 
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Q. Have you ever shipped any ore from the Lake Supe- 
rior region to tidewater? 

A. No, of course not. 

Q. Do you know what the rate is ? 

A. I know nothing whatever about it. 

Q. You do not know what rate could be gotten or what 
the railroads could afford to haul it for? 

A. I have already explained what the railroads think they 
can afford to haul for from Pittsburgh to tidewater districts. 

Q. And your answer is based upon that and not upon any 
knowledge of rates from the Lake Superior district to tide- 
water? 

A. I believe I have said before, Judge Dickinson, that so 
far as I know there are no such rates quoted. 

Q. But you do not know what the rate would be? 

A. Of course I do not know. Judge Dickinson. There is 
nobody in the world who knows what a future rate may or 
may not be. 

Q. Do you know that there has been no Lake Superior ore 
shipped to the Maryland Company? 

A. Within recent years? 

Q. Well, at any time? 

A. I do not know anything of that sort. 

Q. Do you know that there has been no Lake Superior ore 
shipped to Bethlehem? 

A. I do not. That question is so very general. Judge, that 
it will be hard to answer it, because at times there are ex- 
ceptional shipments of iron ore from districts into trade area 
which they do not normally enter. The Witherbee-Sherman 
Company have shipped iron ore to Germany, which is not a 
normal shipment. But if you asked me whether any iron ore 
had ever gone from the Adirondack region to Germany I 
would have to say yes. That I happen to know. I do not 
recall whether anybody ever shipped iron ore to Bethle- 
hem 

Q. You are of the opinion, I infer, from what you have 
said— without going into the details of your testimony— that 
an immense quantity of ore can be mined practicably and 
brought from Newfoundland to the United States to compete 
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on the seaboard with any ores mined in the United States, 
looking to price and character of ore and utility? 

A. I think that is a fair summary of the case, Judge Dick- 
inson. 

Q. "What did you put as the amount of those Newfound- 
land ores? 

A. The amount shipped this year? 

Q. No ; not the amount shipped this year. That is not it. 
The amount there that is of available and merchantable ore 
for mining? 

A. I do not think I gave a total estimate. I stated that 
in one area easily reachable from Bell Island itself there was 
some 3,500,000,000 tons of total ore. I should say that of 
that, under any mining conditions which now exist or are 
likely to be met with, probably 50 per cent, could be mined 
economically. To mine more than that percentage would in- 
volve risk as to cover which I do not think any company would 
care to accept. 

Q. That is more ore than there is in the State of Alabama, 
is it not — imerchantable ore? 

A. No; I do not think so. 

Q. It is more than you have estimated? 

A. 1,750,000,000 tons? 

Q. What did you estimate as the amount of merchantable 
ore in Alabama? 

A. We have figured merchantable ore in this district at 
some 1,300,000,000 or 1,400,000,000 tons. 

Q. Then it is more than all the ore you figured in the Bir- 
mingham district? 

A. Yes; very distinctly; in this portion of the Birming- 
ham district. 

Q. You also gave an estimate about Texas ore? 

A. Yes, sir. 

Q. And I understood you to say that Texas ore could be 
put in Pittsburgh in competition with the Lake Superior ores. 
Am I correct in that? 

A. I did not say that. 

Q. You did not say that? 

A. No, sir. 
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Q. The question was asked you about seaboard, and I 
understood you to say the figure had been based on Pitts- 
burgh. 

A. I said I had been asked to make an estimate as to the 
cost of the ore at seaboard points, and after I had answered 
that question I added that the transportation company which 
was interested in the particular Texas Company had made its 
original figures on shipments into the Pittsburgh and Wheel- 
ing districts, with the idea of using its coke in those districts, 
to meet competition, not on ore, but on pig iron and steel. 

Q. You mean you did not mean to say that the ore could 
be carried there so as to compete with the Lake Superior 
ores? You did not say that? 

A. No ; I said that the Western Maryland Eailroad expected 
to do it. 

Q. But you do say that in your judgment it could be car- 
ried to the Atlantic seaboard? 

A. For $2 to $2.50 per ton. 

Q. So as to compete? 

A. I did not say that. 

Q. You did not say that? 

A. No, sir. I will say it now, if you wish me to. 

Q. I am not asking you to say anything at all. 

A. It is absolutely certain. 

■Q. I want to find out what you did say, and then ask you 
about it. 

A. The record is rather clear on that subject, Judge Dick- 
inson. 

Q. Did you say anything about the Cuban ores ? 

A. I did not. 

Q. The Adirondack ores: You expressed a very favor- 
able opinion, as I understand, about those ores and their ca- 
pacity to compete, did you not, with Lake Superior ores? 

A. I expressed a very favorable opinion about the ton- 
nage and grade of those ores, and I made a very definite 
statement that they did compete with the Lake ores. 

Q. That they did compete? 

A. Yes, sir. 
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Q. What did you give as the available tonnage there in 
the whole Adirondack region? 

A. I did not give any estimate. 

Q. Of what you did estimate, what did you give? What 
was the aggregate? 

A. I believe my estimate covered 100,000,000 tons at Ben- 
son, in ease the mining were caried down to a thousand foot 
level. It covered 40,000,000 tons assured ore at Lyon Moim- 
tain, with an additional 100,000,000 tons or so of possible 
ore for future development ; and it covered, though in far less 
definite form, a small additional tonnage of 25,000,000 tons or 
so at Salisbury and Clayburg. 

Q. Are you in the employ of the United States Steel Cor- 
poration? 

A. I am not an employe or official or a stockholder of the 
United States Steel Corporation. 

Q. You are not an employe or official or a stockholder of 
the United States Steel Corporation? 

A. No, sir. 

Q. Are you employed by the United States Steel Cor- 
poration in any sense or way? 

A. I am employed by them at the present moment, purely 
in connection with this case. Judge Dickinson. Not in any 
sense am I connected with the operations of the holding com- 
pany or of any of its subsidiaries. 

Q. You say you are employed by them at the present mo- 
ment. How long have you been employed in the way that 
you are employed at the present moment? 

A. At intervals since some date in 1911, when Mr. Stan- 
ley first began operations. 

Q. You have been present practically at all of the hear- 
ings where proof has been taken in this suit in regard to ore, 
have you not? 

A. No, Judge Dickinson, I have not. I have been present 
at a number of the hearings. 

Q. You have been present at a number of the hearings? 

A. Yes. I have been present at a number of the hearings 
at which the Steel Corporation introduced testimony with re- 



6872 EDWIN C. ECKEL. 

gard to ore, but I was present at very few hearings at whicli 
the Government introduced testimony with regard to ore. 

Q. Have you not been employed by the Steel Corporation, 
Mr. Eckel, to get up data on this question of ore in this law 
suit? 

A. That is hardly a fair statement of the case. 

Q, Then make a fair statement, will you? Just state what 
you have been employed for, what you have done, and then 
I shall not have to ask you any questions. 

A. The counsel for the Steel Corporation have consulted 
with me in regard to the ore deposits of the United States 
so far as I was acquainted with those deposits, and so far as 
they had any bearing on the present case. The fact that in 
some instances maps were prepared and data were calcu- 
lated or secured was a later development of the original work. 

Q. I understood you to say that since the Stanley inves- 
tigation began you have been employed from time to time. 
Now, how much of that time have you been employed in this 
matter of looking up ores and helping or giving information 
in regard to the ores? 

A. Probably not over one-tenth of my time. 

Q. Not over one-tenth of your time? 

A. I should think not. I can make an exact calculation 
if you wish me to do so. 

Q. No ; I do not care about that. 

Now, when you went to Newfoundland, did you go there 
at the instance of the United States Steel Corporation, or 
for them and at their expense? 

A. Primarily, Judge Dickinson. As a matter of fact, I 
spent about half the time of my stay in Newfoundland during 
August on work which had no coneetion whatever with the 
United States Steel Corporation, and at a later date I car- 
ried on my studies of the transportation, technical and com- 
mercial features of the Newfoundland situation entirely in 
my own time and at my own expense. 

Q. But you say primarily you went there on their ac- 
count? 

A. My first study in the field of the Newfoundland ore 
deposits was done for the United States Steel Corporation. 
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Q. Now, Mr. Eckel, how much of your time was used in 
collaborating with Mr. Ellis in regard to that map. Exhibit 
107, and in calculating the estimates that were made with re- 
gard to that map? 

A. That is a rather complicated question. 

Q. You see the question is probably complicated, because 
if I knew just what the facts were I could come at it more di- 
rectly, and you being in possession of all the facts, if you can 
make an answer that will help me out, I probably will not 
have to ask you so many questions. 

A. I will try to help you. The estimate for Area No. 1, 
as it now appears, was carried out in collaboration with Mr. 
Ellis in a certain sense only. I had already prepared an esti- 
mate on this district, based on a map showing most of the 
ownerships in the district. This was done entirely without 
collaboration with Mr. Ellis. Later, in order to secure a 
clearer and more accurate base map for the calculations and 
for the presentation of the results, I visited Birmingham and 
worked in collaboration with Mr. Ellis on Area No. 1. The 
entire time spent in Birmingham was, I fancy, about two 
weeks. During that period we worked out these tonnages in- 
dividually, compared results, and checked over all of the de- 
tails in connection with it. 

Q. When you say you worked out these tonnages indi- 
vidually, what do you mean by that? What tonnages? 

A. The tonnages, acreages and other figures summarized 
under the head of No. 1, in the lower right hand corner of 
Exhibit 107. 

Q. Do you mean to say by that that you took Burchard's 
Area No. 1, or unit No. 1, as shown on his map. Exhibit 113, 
and that within that unit you actually calculated the tonnage 
of ore held either by the Tennessee Coal, Iron & Railroad 
Company, that held by other operating companies, and that 
held by non-operators ? 

A. We took each of the fourteen sections into which Mr. 
Burchard had divided his area and proceeded on the asump- 
tion that the estimate of total tonnage which Mr. Burchard 
gave for each particular section was correct. This was a neces- 
sary assumption if the final result were to be made strictly 
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comparable witli the accepted official statistics of the district. 
Then, in each of those sections we individually computed 
the acreage owned oi- controlled, first by the Tennessee Coal, 
Iron & Eailroad Company; second, by independent furnace 
or steel interests, and, third, by individuals or others not en- 
gaged in the manufacture of iron or steel. 

Q. Will you give me the formula you used for these com- 
putations ? 

A. In making those computations of course we measured 
the acreages from the data shown on the map of the district. 

Q. You used no formula then for getting at the tonnage 
for any particular area? 

A. I have not mentioned the question of tonnages. 

Mb. Eeed : You stopped him before he got to the question 
of tonnages. 

Me. Dickinson : I did not mean to stop him. Proceed with 
your answer. 

The Witness: (Continuing) In checking over the ton- 
nages we adopted the data presented and the methods fol- 
lowed by Mr. Burchard, as described in Bulletin No. 400. 

By Me. Dickinson: 

Q. Did you use any formula for calculating the tonnages 
of ore in any territory at all, or did you just take his acreage 
for a certain territory and then divide the tonnage by acres 
and then multiply by the number of acres belonging to these 
respective parties? Did you treat it by acres or did you 
actually calculate it for these different classes of ownerships? 

A. I did exactly as Mr. Burchard had done in carrying 
out his calculations, which was to assume a uniform thick- 
ness within that section. In that case it is obvious that the 
distribution of the acreage within a section makes no differ- 
'ence whatever in the tonnage. 

Q. Then you did not make any calculation, except to ap- 
portion the whole tonnage according to acreage, is that not 
correct, within a unit? 

A. I think that would be a correct statement of it. It was 
an absolute necessity in one or two cases. 
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Q. Mr. Eckel, in Burchard's unit No. 1, what vein did yon 
estimate on? 

A. Irondale. 

Q. Irondale? 

A. Yes. 

Q. In his No. 2, what did yon estimate on? 

A. Irondale and Big Seam. 

Q. In his No. 5, what did yon estimate on? 

A. Irondale and Big Seam. 

Q. In his No. 3, what did you estimate on? 

A. Irondale and Big Seam. 

Q. In his No. 7, what did you estimate on? 

A. Big Seam only. 

Q. Which? 

A. Big Seam only. 

Q. Big Seam only? 

A. Yes. 

Q. In No. 7? 

A. Yes. 

Q. Do yon understand that his 

A, (Interposing) No ; I think that in No. 7 the Irondale is 
still credited. I will make sure of that point if you wish me to. 
It is entirely a matter of record, and there is no use asking me 
questions which are definitely known. 

Q. Well, I will be the judge of what questions I will ask 
you. 

A. I beg your pardon. 

Q. I will not take your advice on that subject. You have 
given pretty broad opinions here, but I think on this I wiU 
have to be guided by my own judgment. 

Mr. Eebd: I think perhaps Mr. Eckel's statement was not 
intended to give advice, Judge. 

By Mk. Dickinson : 

Q. Now, in No. 8, what vein did you estimate on? 

A. Whatever Mr. Burchard did. 

Q. You cannot give it? 

A. It was Big Seam alone. 

Q. How about No. 9? 
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A. The same. 

Q. No. 10? 

A. The same answer all the way down to 14. 

Q. The same answer all the way down to 14? 

A. Yes. 

Q. When you were there working on the geological survey, 
how long were you there actually on the ground? 

A. Do you mean in 1906 alone, or 

Q. (Interposing) About that period, yes. 

A. I suppose I was in Birmingham or thereabouts a month. 

Q. A month? 

A. Possibly more than that. 

Q. And does that constitute the whole time you did field 
work there, one month? 

A. In that particular year? Yes. 

Q. Well, I mean the work that you did for the preparation 
of that report, on the ground. 

A. I have tried to explain to you, Judge Dickinson, that 
in the preparation of that report I was in absolute charge of 
the matter. 

Q. Yes. 

A. I had an assistant there, just as we had teamsters and 
cooks. 

Q. Yes. 

A. Now, that assistant was located in camp or along the 
mines for, I fancy, about two months of that year. I was 
down in the district for about a month, and in order to econo- 
mize in time I did not duplicate all his work. I checked it at 
a few points and then spent the time on something else which 
was needed just as badly; so that together, Mr. Burchard and 
I spent something over three months in the district. 

Q. How long were you in charge? That is what I want to 
get at. 

A. Of the work? 

Q. Of the work there? 

A. Until my resignation. 

Q. Well, when was that? I do not remember the time of 
your resignation. 

A. I resigned in the late fall of 1906. 
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Q. When did you begin that work there? 

A. The work in the Birmingham district specifically was 
commenced in the spring of 1906. 

Q. So from the spring of 1906 to the fall of 1906 you were 
engaged, either directly or indirectly, as you have explained, 
in that preparatory work for the Department 1 

A. That was not preparatory work ; that was the final work 
in the Birmingham district. 

Mr. Dickinson : Then strike out "preparatory." 

The Witness : Mr. Burchard visited the district for a few 

weeks somewhat later, but the main work was done in 1906, 

as your question stated. 

By Me. Dickinson : 

Q. Now, Mr. Eckel, in that territory there that you em- 
brace in No. 1, and for which you made the calculation, state 
whether or not that lies between the east side of that heavy 
red line and the westerly side of the black line, or whether 
it includes the width of those two lines. 

A. Why, the color was supposed to have been put on the 
outside of the neat line. That is the usual practice of drafts- 
men. I am not sure what the draftsman has done in this par- 
ticular case. You understand, Judge Dickinson, the calcula- 
tions have nothing whatever to do with this map. The map is 
here purely for the benefit of the Court, so it may understand 
clearly what areas were figured on, and why we did not extend 
the figures any further. 

Q. Well, that is your idea about it? 

A. There have been six or seven copies of this map made, 
and I fancy that the difference between any two copies, or 
indeed, between the two copies mounted on this particular 
sheet, might be almost as great as the width of either of those 
lines; possibly greater. 

Q. I do not know that there is any difference at all. I am 
just asking you whether the territory with respect to which 
the computation applies is the territory between the lines, or 
whether it embraces the lines. 

A. I have explained that it is meant to be 
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Q. (Interposing) You think it is between the lines? 

Me. Eeed: No, he has not explained that. 

The Witness : I have explained that the origiaal map had 
single lines, and that a draftsman was ordered to put on 
heavier lines in order that the areas might be seen very dis- 
tinctly. Now, the usual practice in a drafting office in such 
a case, where you are dealing with map work, is to put on your 
color work entirely outside of the area to be distinguished, 
so that, I assume, without having checked this specific map, 
that the red liue on the northwestern side and the black line 
on the southeastern side are entirely outside of the area which 
is really covered by the calculations. 

By Me. Dickinson : 

Q. Yes. Now, does that black line correspond to any line 
that appears upon the Burchard map? Has he any such line 
showing the territory within which he estimated the acreage 
that you included in area No. 1 ? 

A. I do not think there is a line drawn on that map. There 
is a change of convention along a certain zone, which has 
practically the same effect as a line, but is much more difficidt 
to follow. 

Q. That is what I wanted to get at. You do not think there 
is any line on Burchard 's map that corresponds to this black 
line? 

A. I have explained that there is a change in the conven- 
tion used, which is all that is ordinarily employed when you 
are making up a process print of any sort. 

Q. What do you mean by a change in the convention used? 

A. May I speak with reference to this particular map? 

Q. Yes. Here it is right here (handmg witness pamphlet). 

Me. Eeed: Page 128? 

Mb. Colton : Yes, I think that is it. 

Me. Eeed: Yes, that is right. 

The Witness: Upon looking at the exhibit, on page 128, 
I find that there is a broken line, very difficult to follow, par- 
ticularly in the northern section of the map, which seems to 
indicate the southeastern boundary of the Burchard area or 
No. 1 area as we have described it. 
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By Mk. Dickinson: 

Q. That is to say, there appears to be a line there which 
bounds on the easterly side the same territory on the Burchard 
map which corresponds to the territory that you have included 
in your map No. 107 as area No. If 

A. There is a line which occupies approximately that posi- 
tion. There is a broken line which occupies approximately 
that position, but, of course, it would be impossible to make 
use of that particular fact on a map of larger scale, because 
the error introduced in photographing it up or in enlarging 
the scale would be tremendous. 

Q. Then in making this map, in showing area No. 1, you 
did not make it so as to correspond to this, the scaling of 
his map and the scaling of your map 1 

A. No, his map had nothing whatever to do with his cal- 
culations. That, like our map, was put on record simply to 
make the calculations clear. 

Q. So your line there does not purport, by any kind of 
scaling, to correspond with any line on his map? 
A. There is no necessary reason why it should. 

Q. Well, I am just asking you whether it does. I will be 
the judge of the reason. I just want to know what the fact is. 

A. Will you please read the question. 

(The question and answer were thereupon read by the 
stenographer.) 

The Witness: Let the answer stand then. 

Me. Dickinson : Bead the answer. 

(The answer was thereupon again read by the stenog- 
rapher.) 

The Witness : The calculations which we made were based 
on data given by Mr. Burchard in Bulletin No. 400, and though 
our map and his map are both representations, or rather cover 
those calculations, I would hesitate to say that they are exactly 
the same. 

By Me. Dickinson: 

Q. His map does not show any ownerships by colors or 
otherwise? 

A. No. 



6880 EDWIN C. ECKEL. 

Q. But yours does, within area No. 1 ? 

A. Yes, mine does not only in area No. 1, but in area 
No. 2. 

Q. How did you get tlie position of tliat black line along 
the east side of area No. 1? That is to say, its distance from 
the outcrop? 

A. We took the distances given by Mr. Burchard on page 
132 of BuUetin No. 400. 

Q. Do you mean to say you took the distances set out in 
that table? 

A. There are two sets of distances given in that table, in 
the two columns headed "L" and "D," respectively. The 
column headed "L" contains, of course, horizontal distances, 
and they need no correction. The column headed "D" was 
the distance measured down the slope, and needs a correc- 
tion, usually trifling, in order to reduce it to a horizontal dis- 
tance. In making this map — in making these calculations, as 
well as in making the map, the distances accepted for width 
throughout the area correspond to these corrected dis- 
tances. 

Mk. Eeed: Is that the end of your answer? 
The Witness: Yes. 

Mb. Eeed: It is half past twelve, now. Suppose we ad- 
journ until two o'clock. 

Me. Dickinson : Very well. 

(Whereupon a recess was taken until 2 o'clock p. m.) 



AFTEE EECESS. 

EDWIN C. ECKEL, 

the witness under examination at the taking of recess re- 
sumed the stand for further examination. 

CEOSS EXAMINATION (Continued) 
By Mb. Dickinson: 

Q. Mr. Eckel, take what corresponds on this map, in Area 
No. 1, with unit No. 1 on which Mr. Burchard made his esti- 
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mate, and tell us how far this black line is from the red line 
in that unit? 

A. I should say on that scale it might be anywhere from 
3,000 to 3,300 feet. You cannot read much closer than that ; 
possibly 3,400 feet. As a matter of fact I can tell you just 
what it is. 

Q. I want to know what it is on that map. 

A. You cannot read within 300 feet on this scale. This is 
4,000 feet to the inch. 

Q. On that rule? 

A. No ; on this map. It is 4,000 feet to the inch ; 400 feet 
is a tenth of an inch. The lines here are more than one-tenth 
of an inch in thickness, and a draftsman would easily get out 
that amount anywhere. 

Q. So, on that, you cannot read within 300 feet? 

A. I should not say so, no. 

You see this division here is 1/16 (indicating), and the 
border lines are more than 1/16. The black border line on 
the southeast of the area is somewhat over 1/16 of an inch in 
width, and the red border line is almost 1/8 of an inch in 
width. 

Q. That goes from Morrow's Gap to Bald Eagle. Where 
is Bald Eagle? 

A. Here (indicating on map). It is misspelled "Bold 
Eagle." It is properly Bald Eagle. 

Q. Eight opposite Bald Eagle, within that unit, show what 
it shows there. 

A. It seems to give the same distance all the way; very 
close, I should say; between 3,000 and 3,300 or 3,400 feet. 

Q. You could not give it any nearer than that? 

A. You could not possibly do it. 

Q. You could not possibly do it with any kiad of an instru- 
ment? 

A. Why, you can determine the distance closer than that 
with a much more finely divided scale ; but I should say that 
the draftsman in drawing that line two or three inches would 
be likely to make as much variation as that in map work, 
especially when the map was designed as a diagramatic rep- 
resentation of the facts. 
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Q. That would apply throughout the length of that black 
line, would it? 

A. Entirely. The shrinkage of the paper alone, Judge 
Dickinson, would create an apparent shift in distance amount- 
ing to 50 or 100 feet on the scale, under some conditions. You 
see this map has been mounted on cloth. We are dealing with 
a thing which has been wet and pasted, and dried out again. 

Q. Would that alter the relation between the black and 
red lines and the territory contained between them? 

A. Just as the paper stretches or shrinks. The map is 
substantially accurate. I am not trying to withdraw from 
that statement; but it is substantially accurate. It is not a 
thing that you could enlarge to ten times this scale and re- 
figure from. That would be asking too much of a draftsman. 

Q. Take between Grace's Gap and Spring Gap, what does 
this scale show the distance to be; right across, now, from 
Grace's Gap? 

A. The distance there at one point would figure out at 
5,500 feet, which might be within 200 feet one way or the 
other of the distance it was intended to be. 

Q. It might be 200 feet too much or 200 feet too little? 

A. Exactly. Further than that, I would say this : That 
wherever these units meet, there has necessarily been a com- 
promise in distance so as to bring two units of different 
lengths together. That is shown on the Burchard map, that 
he did not lay off his units as exact parallelograms and carry 
differing distances right up to the junction points of the two 
units. 

Q. The calculations, however, are based on the map so far 
as it shows what territories of different owners are contained 
in these units? 

A. Only to one extent. The only difference that a shift 
of this black line on the southeast side of area No. 1 would 
make would be in case there was a very rapid change in pro- 
portion of ownership toward the outcrop. As a matter of fact 
that is not the case. A change of a quarter of an inch in either 
direction here would not make a difference in the total tonnage 
or acreage amounting to one half of one per cent., in any one 
of those three classes into which we divided the tonnage and 
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acreage. We have checked over a great many possibilities 
here in the way of extending the territory north or south or 
east or west, and we have done our level best to make a fair 
statement of the case. 

Q. If you throw that black line a quarter of an inch nearer 
to the red line all the way down, what difference would that 
make in the entire area? 

A. My opinion is that it would make a difference of one 
half of one per cent. If you wish me to I will prepare a cal- 
culation on that basis and submit it later in the case. 

Q. I am not asking you about the future ; I am asking what 
the map shows. You say if you bring those two lines a quarter 
of an inch nearer together by moving the black line, included 
in area No. 1, there would not be a difference of more than 
one-half a per cent? 

A. There would not be a difference in the proportional 

Q. (Interposing) I am not asking about proportional at 
all, now. 

A. Of course there would be a difference in the total area, 
but that has nothing to do with the case. 

Q. That may be your idea. I am just asking you about the 
map, and you are troubling yourself with the case. 

Mr. Ebbd: Judge Dickinson, Mr. Eckel answered your 
question exactly as you asked it first; then you changed your 
question and that precipitates this argument. 

The Witness : I had no intention of arguing with you 
about it, Judge Dickinson. I was trying to make the situation 
as clear as I could. 

By Me.. Dickinsotst: 

Q. What did you mean when you said it would have noth- 
ing to do with the case? 

A. I meant that a Change in the total area on this map is 
not the subject which the map was prepared to illustrate. The 
map and the calculations were designed to show the relative 
acreages and tonnages owned by the Tennessee Coal, Iron & 
Railroad Company and the other owners. Now any change 
in the totals which did not involve a change in these relative 
ownerships has of course no bearing on the purpose for which 
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the calculations were made, and the map and calculations pre- 
sented. 

Q. You mean to say that if you moved that black line a 
quarter of an inch nearer to the red line that you could say 
offhand that it would not make a change in that area that 
would make a change in the percentages you have given? 

A. I have made the statement, and I have offered to prove 
it. It is a matter of fact which can be proven very definitely. 
It will, however, take some time. 

Q. You have made no calculation of that sort? 

A. I have not at present. 

Q. And you can look at that map and venture that sort of 
answer, can you, just by looking at the map? 

A. Owing to the manner in which the section lines cross 
the bordering lines, I am fairly confident that that answer is 
close to the truth. 

Q. Then, so far as comparing with Burchard is concerned, 
it would not make much difference where you drew that black 
line? 

A. The purpose of the calculations was to make a compari- 
son with Mr. Burchard. The matter we are now discussing 
has no relation whatever to the Burchard calculation. 

Q. But the Burchard calculation was based upon a certain 
total of acreage, was it not? 

A. It was not. 

Q. Can you say it was not? 

A. It was not; the Burchard calculation was based upon 
certain specified distances. 

Q. Yes, but you undertake by an analysis of his work to 
lay down a line that would embrace the acreage to which he 
carried his calculation, do you not? 

A. We undertake to re-calculate in detail the sections which 
he had calculated, following out his methods and using the 
distances which he had stated in bis bulletin. This has been 
done. 

Q. But one thing to determine there was just exactly the 
area to which his estimate applied, was it not? 

A. Only in so far as it had some effect upon the relative 
proportions of the ownership. 
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Q. But is not the whole proposition stated by Mr. Ellis 
and by you that Area No. 1 corresponds with the Burchard 
area in extent, and that out of that area you picked the prop- 
erty of the Tennessee Coal, Iron & Railroad Company, the 
property of the operating companies and the property of the 
non-operating companies, and gave out of this total area 
their percentage of holdings ? 

A. That is substantially true. I am merely trying to point 
out that the calculations made and the map are two indepen- 
dent expressions of the same fact. That is, to a certain ex- 
tent the calculated results and the results shown graphically 
on the map are independent. They are related purely in so 
far as any serious error in the map would have changed 
seriously the proportion of land owned by the Tennessee Coal, 
Iron & Railroad Company. 

Q. Are they not related so far as the fundamental element 
of area is concerned? 

A. The fundamental basis of the calculations was not 
area; it was tonnage pure and simple. 

Q. The area has nothing to do with it, then? 

A. Not with the totals. It had to do with the distribution 
of those totals, but only indirectly. 

Q. But iu comparing the distribution with the totals, the 
area had something to do with the total, had it not? 

A. Very iudirectly. 

Q. Didn't you have to have the total area? 

A. Not at all. 

Q. You did not? 

A. Not in any way. "We did not have to figure the total 
area; that was purely a gratuitous piece of information on 
our part which we placed on the map. 

Q. You did not lay down on the map the total area and 
the areas of the Tennessee Company, and of the operating 
compauies and of the non-operating companies, to show their 
relative proportion to the whole? 

A. We laid down on the map the exact holdings of the 
Tennessee Company and of other owners, but the question 
of the absolute acreage owned either by the Tennessee Com- 
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pany or other owners had no relation whatever to the calcu- 
lation. 

Q. And the relation of this acreage to the entire acreage 
within the area had no relation? 

A. It was purely a relative effect. 

Q. I know, but in order to get the relative effect did you 
not first have to get the whole, and then get the holdings of 
the Tennessee Company within the boundaries and then the 
holdings of the operating companies, and then the holdings 
of the non-operating companies ? 

A. Yes, we had, but any change in the total which would 
have affected all of those items equally would have left the 
actual result unchanged. The word "acre" does not enter 
in any way into Mr. Burchard's calculations. 

Q. But it enters into yours, does it not ? 

A. Well, not directly. 

Q. How does it enter into it if it does not enter into it 
directly? Does it enter into it at all? 

A. Not necessarily. 

Q. Well, either directly or necessarily, does it in any way 
enter into it, and if so, how? 

A. We could have calculated the Burchard tonnages with 
the same accuracy with which we have done them now with- 
out making use of the word "acre." We could have accepted 
any conventional and convenient unit of measurement to do 
this, and an error which would have involved all the holdings 
equally would not have affected the percentages of tonnage 
owned. 

Q. Mr. Eckel, I am not asking you what you could have 
done; I am trying to ask what you did do. Now, if you did 
use acreage as any element in the calculation, just state how 
far you did use it, if at all? 

A. After the units had been laid off in accordance with 
the description given by Mr. Burchard, the areas owned within 
each unit by the Tennessee Company, the independent furnace 
interests, and by private individuals, were compared. This 
is the entire extent to which the question of acreage owned 
entered into the calculations. 

Q. Then within those units you took the acreage of each 
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company and then on a certain basis calculated the amount 
of ore within that acreage of each company, and in that way 
reached the result? 

A. Yes, Judge Dickinson, I think that is a fair summary 
of the method of calculation. The thicknesses assumed 

Q. (Interposing) I have not got down to that yet, unless 
you want to say something about it. Of course, I am going 
to let you say all you want. Then it was essential, was it 
not, to first determine the area within the several units ? 

A. It was essential to locate the boundaries of the several 
units. The area had no relation to the matter. 

Q. When you locate the bomidary, that gives you the area, 
does it not? 

A. Not necessarily, because Mr. Burchard himself might 
have made an error in the area. 

Q. I know, but you located the boundary according to 
his data, and then after locating that, did use certain boun- 
dary lines which included certain acreage, which you took then 
as a basis for calculation ; is that not true ? 

A. Yes, sir. 

Q'. Then it is highly important as to where this black line 
was laid down, is it not ? 

A. I think it is highly important that the black line should 
be essentially accurate in its location. I have stated that in 
my opinion it is accurate to every degree that is required. 

Q. Well, if you had pushed it out too far, you would have 
been dealing with a different area from that comprised within 
the Burchard unit, would you not? 

A. Yes, sir. 

Q. If you had drawn it too near to the red line, why you 
would have been dealing with a different area, would you not? 

A. Yes, sir. At an earlier stage in the examination I ex- 
plained that in this particular region it would make very little 
difference in the final result, however. 

Q. That is your broad estimate. That is not the result 
of any calculation? 

A. I have offered to make the calculation, Judge Dickinson. 

Q. Do you mean to say that you made the calculation — 
if you move that black line any distance, whatever it may be, 
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nearer to the red line, that you have made the calculation 
as to what difference that would make in the figures? 

A. I said nothing of the kind, Judge Dickinson. In fact, 
I denied having said such a thing. 

Q. I am asking you if you said so. 

A. I will repeat that I said nothing of the kind. 

Q. Did you not say that if you moved that black line a 
quarter of an inch nearer to the red line it would not make 
any material difference ? 

A. I said, in my opinion, looking on the map as it now 
lies before me, it is very obvious that a shift of a quarter 
of an inch of that black line would not make any material 
difference. The matter is one which is absolutely open to 
proof. It can be done by anyone with a school boy's education, 
as the map lies before you now. 

Q. But you never made any calculation on that? 

A. We had no reason to. The map is accurate enough. 

Q. And you can look at that map and say that moving 
that black line a quarter of an inch nearer the red line through- 
out its whole extent would not make any difference in these 
percentages — any appreciable difference? 

A. I have already said that in my opinion it will not make 
any appreciable difference. I do not care to strengthen that 
statement in the manner which you have suggested, and I 
certainly will not withdraw it. 

Q. Mr. Eckel, in locating that black line for getting the 
acreage with a certain unit it is supposed to be laid down on 
the earth, is it not, a certain distance from the red line? 

A. Yes. 

Q. How did you know how far to locate that from the red 
line in these several units? 

A. We used the Burchard figures, subject to the slight cor- 
rection practiced — to the slight alteration practiced by Mr. 
Burchard himself, as shown on the map in Bulletin No. 400, 
by tapering the adjoining ends of two imits of different 
lengths, so as to make a continuous boundary line. 

Q. That would only take place where these units came to- 
gether, would it not? 

A. At or near the boundaries. 
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Q. Where they came together'? 

A. Yes. 

Q. But, leaving that out of consideration, did you locate 
this black line the distance from the red line that is given by 
Burchard in his table for these respective units? 

A. No ; as I explained before, we located it at the distance 
from the red line which Burchard 's distance would give if 
reduced to a horizontal measurement. 

Q. Yes. 

A. The Burchard distances were given on slope measure- 
ments, and of course this had to be corrected slightly. As a 
matter of fact, that correction is not noticeable at any point 
on this map. 

Q. "Will you please look at this exhibit which has been 
put in here, Defendants ' Exhibit No. 113, and look at the unit 
No. 1, column No. 2, where it gives D-3400 (page 132) and 
state what correction you made for that depth, and how far 
that black line for that unit varies from 3,400 feet from the 
red line. 

A. The slopes in the Alfretta mine, which is the nearest 
mine to that boundary, show a dip on the north side of ten 
degreesj and the correction for the 3,400 foot area is some- 
what less than 50 feet. The distance which should be accepted 
there is, therefore, in the neighborhood of 3,350 feet. If we 
had accepted the average dip for that district, the correction 
would have been 

Q. Are you using a memorandum there, Mr. Eckel? 

A. I am not using a memorandum as to corrections ; I am 
using a tables of cosines. 

Q. If you are using any papers there to enable you to an- 
swer 

Mk. Ebe0: Oh, Judge, don't you know what a table of 
cosines is? 

Me. Dickinson : I used to know, and I think I can find out 
now. 

The Witness : If you will tell me what the cosine of 16i^ 
degrees is, I will not look at the table. I do not know of any- 
body in the world who keeps that in mind. 
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By Mb. Dickinson : 

Q. Had you finished your answer? 

A. No. I was waiting for permission to go ahead with it. 

(By request, the stenographer repeated the unfinished an- 
swer of the witness.) 

The Witness : If we had accepted the average dip for that 
district, the correction would have been somewhat greater. 
In order to give an accurate reply to this question I would 
have to consult a book containing mathematical tables, and 
as the entire distance involved on the scale of this map is 
from 1/100 of an inch at the smallest to 1/50 of an inch at the 
largest, it hardly seems worth while to check it more closely. 

By Mb. Dickinson: 

Q. You made that calculation on a dip of ten degrees ? 

A. No, sir. 

Q. On what did you make it? 

A. I have told you that the north boundary calculation 
on the dip shown at the nearest opening should have a hori- 
zontal width of 3,350 feet or thereabouts. I have also point- 
ed out that the entire possible variation through the unit 
would lie between 3,350 feet and 3,300 feet, and that this 
variation is a fraction which cannot be shown on a map of this 
scale. 

Q. You spoke of the Alfretta mine. Did you mean No. 1 
or No. 2? 

A. No. 1. That is the mine nearest to the boundary, ac- 
cording to my memory. 

Q. What did you say the dip there was ? 

A. The dip on the north side of the first slope is ten de- 
grees, checked up by myself last year. I believe Mr. Burch- 
ard also mentions the fact, but that is purely incidental. 

Q. What is the frontage of that Alfretta mine on which 
the depth is ten degrees? 

Me. Reed: What is the frontage. Judge? 
The Witness: You mean the Republic's property up 
there? 
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By Me. Dickinson : 

Q. That constitutes a certain part, does it not, of tliat 
nnit No. 1 — the Alfretta mine? 

A. The dip in the rocks is not confined to the Alfretta 
mine of the Eepublic Company. I simply pointed out that 
that was the first point along that boundary at which you 
could get a good, decisive reading on the dip with an ordi- 
nary compass. 

Q. Did you take that for the whole boundary within the 
first unit? 

A. I have already stated that the correction within this 
unit, whether the dip was ten degrees or eighteen degrees, 
was so slight that it could not be shown on this map. Since 
that correction did not enter in any way into the calculations 
themselves, the subject did not interest me enough to be kept 
in mind. 

Q. Mr. Eckel, suppose within a certain unit — any unit 
there— a dip was ten degrees and then the next one was seven- 
teen degrees, and the distance shown by Mr. Burchard was 
the same, the black line would not be the same distance all 
the time from the red line? In other words, would not the 
difference between ten degrees and seventeen degrees make a 
difference as to where that black line would be located with 
reference to the red line 1 

A. Not a difference that you could see on any length that 
Burchard has used. 

Q. Well, what dip would make any difference? 

A. When the dips rise above 30 degrees the change in 
length of distances of 5,000 feet or over would be noticeable, 
but there is no place in that area where the dip averages above 
22 or 23 degrees. 

Q. Within area No. 1? 

A. The entire area No. 1. In the northern part of the area 
the dips average 17 degrees, or pretty close to that. In the 
extreme southern section the average dip for possibly half of 
the area may possibly rise as high as 221/2 degrees or 23 de- 
grees. Now, the correction throughout there on the longest 
distance given by Burchard does not amount to one tenth of 
one inch, and that is absolutely closer than any draftsman 
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whom you employ in an engineering office is going to get his 
map down to. You must remember there were a number of 
these maps made. 

Q. I am not trying to remember. 

A. And there is probably a wider difference than that be- 
tween any two halves of a map that are mounted on this same 
sheet. 

Q. Do you know what dip Burchard used in calculating 
each one of his units'? 

A. We know between what limits he worked; we know 
the average of those- limits, and as I have already pointed out 
no possible change could make an effect which would be notice- 
able on this map. 

Q. You say you know the limits within which he worked. 
Did you know that from your knowledge as to what the actual 
dips are or from anything shown ia his book? 

A. As a matter of fact my knowledge of these dips is 
probably larger than Mr. Burchard 's, but the data are on file 
in his bulletin. 

Q. In Bulletin No. 400? 

A. In Bulletin No. 400. 

Q. Could you look at Bulletin No. 400 and point out the dip 
he used in estimating unit No. 1? 

A. I can. 

Q. I would like to see that. 

A. If you will turn to page 74 of Bulletin. No. 400 you will 
find that the dip in Eed Mountain, which I might say means 
purely the dip ,at the outcrop, in Burchard 's unit No. 1, is 
given as ranging from 15 to 18 degrees. You will also find, 
if you care to average that, that the average dip throughout 
the entire district is only 22% degrees. As a matter of fact 
this is an over-estimate, because the dip at the outcrop is 
somewhat higher than the average dip for the whole distance 
back. My personal opinion is that a fair dip from one end 
of area No. 1 to the other would be in the neighborhood of 17 
to 18 degrees. 

Q. What did you use? Did you use that? 

A. I did not. I have already explained that in each unit 
we used dips which seemed proper to use in that unit. 
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Q. Did you use the dips shown here on page 74 for Eed 
Mountain? 

A. The dips shown on page 74 are extreme ranges from 
the lowest dip of any mine in the district, and ought to be 
exact from the lowest dip which Burchard happened to think 
about at the moment up to the highest dip shown in any point 
in that unit. 

It would of course have been ridiculous to use the higher 
dips which are locally shown in any one of two mines in mak- 
ing these corrections. There is no point in Eed Mountain at 
which 40 to 45 degree dips persist for more than a few feet, 
and the average dip through the district is absolutely well 
established by all of the mine workings, as well as by ample 
opportunities for getting correct dips on the outcrop. 

Q. What do you say in Division A the dips vary from, 
what degree? 

A. I said that they averaged about 221/2 degrees. 

Q. And what was the extreme and what was the lowest? 

A. The extreme that it persists for any distance is prob- 
ably from 15 to 30 degrees. 

Q. I notice on page 116 of this book of Mr. Burchard 's it 
says : 

"It has been shown in the local descriptions of Division 
A that the ore beds in Eed Mountain between the outcrop and 
the greatest depths reached by slopes (about 2,305 feet on the 
dip, and about 750 feet vertically, or a few feet below sea 
level) dip at angles varying generally from 15 to 45 degrees, 
but averaging less than 30 degrees." 

What does he apply that to? 

A. I think that is a very fair statement. The average 
which I have pointed out is 22% degrees. 

Q. But the average of 15 to 45 degrees is not 22i^. He 
says here that it averages less than thirty, but you say it is 
down to about 221/2. 

A. I have said several times that it is in the neighborhood 
of 221/2 degrees. 

Q. Then you do not agree exactly with this statement, 
"generally varying from 15 to 45 degrees"? 
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A. It seems to me the two statements are entirely in ac- 
cord. 

Q. "iGrenerally varying from 15 to 45," and your average 
would be what, between 15 and 45 ? 

A. That has nothing to do with the case. 

Q. That has nothing to do with the case? 

A. Nothing whatever to do with the arithmetic of the case. 
You cannot obtain an average by adding the extremes together 
and dividing by two. 

Q. You can take the distances to which they prevail. 

A. If you have any acquaintance with the Birmingham 
district you will realize that 45 degrees is a thing that happens 
in one or two mines in the district for a few feet. If we had 
dips such as that all the time we would operate mines very 
differently. 

Q. I understood you to say on your direct examination that 
it would not make any appreciable difference in the result as 
to percentages whether you took the thickness of the ore at 
the outcrop or took the average ia estimating these units; is 
that a correct statement or not? 

A. So far as I know I have said nothing whatever about 
the thickness of the ore. 

Mr. Ebed: I have no recollection of any such testimony. 
Will you point it out, please, where he testified that? 

Me. Dickinson : It will delay me ; never mind, if he says he 
did not say so. 

By Me. Dickinson : 

Q. In calculating the percentages of ore in the various 
units owned by the Tennessee Company, the operating com- 
panies and the non-operating companies, you used some basis 
— some standard of thickness, did you not? 

A. We followed the methods described by Mr. Burchard 
in Bulletin No. 400, and used the data which is presented in 
several tables on page 132. 

Q. He uses in his calculation the average thickness, does 
he not? 

A. He uses in his calculation the average between two sets 
of thickness figures, one set being derived from actual 
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measurement at the outcrop, and the second set being the 
thickness which he assumed existed at a certain point away 
from the outcrop. 

Q. And he took the average between the two and applied 
it all the way through, did he not? 

A. In each unit. 

Q. In each unit? 

A. Yes. 

Q. Now, did you do the same thing? 

A. Yes. 

Q. The result would have been different, would it not, if 
instead of taking the average, you had applied the thickness 
at the outcrop? 

A. The result in each case would have been slightly 
larger, without any question; but since the entire object of 
our work was to draw a comparison with the official govern- 
ment figures on the district, we had to follow the methods of 
work which they had adopted. 

Q. I understand that, but in getting at the relative amount 
of ore owned within a certain areal unit, if you had applied 
the thickness at the outcrop in your calculation, instead of 
the average as used by him, there would have been a differ- 
ence in the result, would there not? 

A. Just at present I cannot see how that would affect the 
relative figures. 

Mb. Ebed : You mean the result as to tonnage. Judge Dick- 
inson, or the result as to the percentages? 

Me. Dickinson : The result as to tonnage, yes. 

By Me. Dickinson : 

Q. Now, Mr. Eckel, where you are trying to get at the 
total content of a certain area, without any apportionment of 
percentages as between various holdings, the application of 
the average thickness instead of the thickness at the outcrop, 
say, or the thickness at the extreme development, would not 
make any difference, would it, in getting at the contents of a 
whole area, without any comparison? 

A. Why, of course, in this case the totals based on out- 
crop figures would be somewhat larger than those based on 
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the Burchard average figures, even if we were dealing with 
the total area. 

Q. If you took the outcrop figure and applied it, it would 
be larger, but it would just simply be an estimate based on a 
certaia standard, and there would be no question of compari- 
son of parts, would there? 

A. If we have only one figure, we can hardly compare it 
with anything. 

Q. Yes, but when you do come within that area to the 
limit of separate holdings, if there should be a difference of 
thickness in those separate holdings, if you apply either the 
outcrop aU over, or if you apply the extreme thinnest develop- 
ment all over, or if you apply the average all over, you get an 
erroneous result, do you not! 

A. You might get three different results, if you tried 
three different methods of calculation, but in the present 
case 

Q. (Interposing) Now, I am not asking about the present 
case. I am just asking you about a theoretical case. Do not 
bother about this case now, please. 

A. I was merely trying to explain what actually was done. 

Me. Eeed: I think the witness should be permitted to 
finish his answer. 

Mb. DiCKisrsoN : I am just asking him a theoretical ques- 
tion. 

Mr. Eeed : I think he should be permitted to finish his an- 
swer. 

Mr. Dickinson: All right, if Mr. Eckel wants to answer 
about this particular case, but I am not asking him about it. 
Let him go ahead. 

Me. Eeed: Mr. Eckel, will you finish your answer? 

The Witness: In the Area No. 1, which is really what we 
are discussing 

Mr. Dickinson: It is not what I am discussing. It may 
be what you are discussing. 

Mr. Eeed : Please go ahead. 

The Witness: In Area No. 1, which is what is under dis- 
cussion, the differences in thickness between the front and 
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back line on the Bnrchard theory are in reality very slight. 
This is particularly the case with regard to the northern half 
of the district. In the southern half of the district the hold- 
ings might be affected slightly by changes iu the method of 
figuring, but it is my recollection that in three of these south- 
ern units Mr. Ellis calculated the figures on both bases, and 
we decided that the difference between the two methods of 
calculation was not worth the trouble to which we had to go 
to secure them. The figures were being used purely for com- 
parative purposes, and it seemed ridiculous to split hairs 
when we knew that the basal assumption which Mr. Burch- 
ard had made was probably wrong. 

By Me. Dickinson : 

Q. Mr. Eckel, if you will get your mind off this case and 
answer my question — • — 

Me. Dickinson : Please read the question to him. 

(The question was read t)y the stenographer as follows:) 

"Q. Yes, but when you do come within that area to the 
limit of separate holdings, if there should be a difference of 
thickness in those separate holdings, if you apply either the 
outcrop all over, or" 

Me. Dickinson: I said "the thickness at the outcrop." 

(The stenographer thereupon continued the reading of the 
question as follows:) 

"or if you apply the extreme thinnest development all 
over, or if you apply the average all over, you get an 
erroneous result, do you not?" 

Me. Reed : Is that question to be corrected, or are we to 
have the record show that it was read in its original way or 
in its corrected way? 

Me. Dickinson : If you want to make any change, in view 
of that correction 

The Witness : Eead my answer, please. 

(The answer was read by the stenographer as follows :) 

"A. You might get three different results if you tried 
three different methods of calculation, but in the present 
case" 
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The Witness : I think I have answered the question, Judge 
Dickinson. 

By Mr. Dickinson: 

Q. Mr. Eckel, leaving out of view this case, and just ask- 
ing you now broadly a theoretical question, if in an area as 
much as 5,000 feet one way, the front and back lines, and 
5,300 feet practically across, you applied throughout 12 feet 
of thickness in one calculation and then throughout in another 
calculation seven feet of thickness, and then throughout in 
still another calculation the average, would not the results 
be very widely apart? 

A. In such a case the results would certainly be different, 
and they might all be incorrect. 

Q. But I mean, would not the results as figured differ 
very much? Would not the answer differ very much? 

A. Yes ; the totals would certainly be different. 

Q. If you apply the average thickness to holdings where 
the twelve-foot prevailed, it would very much reduce the 
result, would it not? 

A. You mean that any quantity multiplied by 12 is larger 
than the same quantity multiplied by 

Q. What I mean is this 

A. I am trying to understand just what you do mean, 
Judge. 

Q. What I mean to say is this : If you have a certain unit 
with 12 feet at the outcrop and 7 feet at the back line, which 
are assumed to be correct, and then apply the average of 
that all over that areal unit, would it not, for relative pur- 
poses, give a false result? I mean for relative purposes, for 
comparing the iron content of the various forties within that 
holding? 

A. Why, you have to compare it with something else, 
Judge, and it does not matter what you do with your figures 
you cannot get a relative thing without something to compare 
it with. 

Q. I mean the proportion of the whole, of course. We 
have been talking about percentages. 
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A. You have been talking about the effect of taking a given 
area 

Q. I will state it in tbis way : Suppose you take a certain 
area or areal unit, as you call it, that has 12 feet over certain 
parts of it, and 7 feet over some other parts, and you take 
an average in calculating of 9.5 feet for the purpose of getting 
the relative percentages of ore holdings within that areal unit 
of various owners, some lying towards the front and some 
towards the rear, and apply that standard to all ; do you not 
get a false standard of comparison? 

A. You might or you might not, according to the way in 
which the holdings were distributed. That is something you 
could not answer except you picked out a specific case. 

Q. Take this case then : Suppose the larger holdings of one 
holding should be near the outcrop, and the larger holdings 
of some other with which the comparison is made should be 
towards the back line, farthest from the outcrop; if for com- 
parison you applied the average to those, would it not give 
a false result? 

A. Under such circimistances the average would be unfair. 

Q. It would be unfair? 

A. There is no question about that. 

Q. But, as I rmderstand you, in getting at these results 
you did use the Burchard averages and applied them all the 
way, the unit to which he applied these various 

A. I have told you, Judge Dickinson, that we did do that; 
but I have added that, in the really critical portion of the 
area, that was checked by computation of actual forties, and 
that the results showed that the difference was so slight that 
it was not worth while making the correction. It is a very 
serious problem, if you understand it. 

Q. I imagine it is. Now, take from the Hedona mine to 
Walker's Gap; how many forties within that areal unit did 
you actually check up and on what basis did you check them, 
so that you could get the iron content of them? 

A. I think, Judge Dickinson, that the checking was done in 
the southern area where the distances were larger and where 
there was some chance that the matter might be of some 
importance. It was not done in that section. 



6900 EDWIN C. ECKEL. 

Q. Take that section : You have here, have you not — look 
at the map, please — just south of Hedona, between there and 
Lone Pine, some land belonging to the Tennessee Coal, Iron 
& Eailroad Company? 

A. There is some land there, yes. 

Q. And that lies next to the outcrop, does it not? 

A. Yes. 

Q. Now, back of that, between that and the red liae, it 
is all pink on this map, belonging to non-operating companies, 
is it not? 

A. Yes, sir. 

Q. Did you have any drills or any borings in any of that 
land which lies back of the Tennessee holdings, between it 
and the black line? 

A. Of course not. There is no question of having drill 
holes iu this work. This was a comparison with Burchard's 
work. 

Q. But I understand you to say that you have verified it 
by making some actual calculations? 

A. I said nothiug of the kind. Judge. 

Q. You did not? 

A. Absolutely not. If you will look at the record you will 
see that I did not. 

Me. Ebed: His evidence was just the contrary, that he 
did not verify it, and did not 

By Me. DicKiNSoiir : 

Q. I understood him to say that he made some calculations 
and that the result was about the same, and that this was 
based upon other data. Did you say nothing of the kind ? 

A. I said absolutely nothing of the kind. Judge Dickinson. 

Q. I beg your pardon. 

Coming back to this, now, between the Hedona Mine and 
Walker's Gap, you applied there the Burchard method, did 
you? 

A. "We applied it throughout the entire area. Judge Dick- 
inson. 

Q. And m getting at the tonnage of the lands lying between 
the Tennessee Coal Company and the black line you applied 
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an average thickness all tlie way through from the front line 
to the back line? 

A. Why, of course. 

Q. Was not the ore thicker there, about the property of 
the Tennessee Company, than it was on the lands that lay 
back of it? 

A. As a matter of fact it is not, as far as we know. 

Q. Does not Mr. Burchards' table there show that that 
is Unit No. 8 from Hedona to Walker's Gap? 

A. It does. 

Q. Doesn't it show an extreme depth at the outcrop of ten 
feet? 

A. Tour question was as to whether the ore was actually 
thicker on the Tennessee Company's property than elsewhere. 
My answer is that it was not. You are talking now about 
Burchard's figures, which had nothing to do with the preced- 
ing question. 

Q. I am asking whether Burchard's table does not show 
that at the outcrop it was given as ten feet? 

A. Answering that as an entirely independent question I 
will say that it shows that. 

Q. Doesn't it show that the thinnest part assumed by him 
was 6.5? 

A. It does. 

Q. And that the average was 8.25? 

A. Yes. 

Q. And in getting at the relative amount of ore within 
that unit owned by the Tennessee Company, and other holders 
within that unit, you applied throughout that unit an average 
of 8.25? 

A. We did, for the reason that on the whole, as you will 
see if you will look at the map carefully, the average result 
throughout the area will not be seriously changed. 

Q. Take north of Walker's Gap; do there not lie there 
next to the outcrop, several quarter sections belonging to the 
Tennessee Company? 

A. The section immediately north of the Gap is not Tenn- 
essee property. Farther north than that there are several 
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sections at the Green Springs mine. Beyond that again are 
other independent properties on the outcrop. 

Q. I am asking yon whether or not, within No. 8 and in the 
vicinity of Walker's Gap, there is not a considerable holding 
of property owned by the Tennessee Company which lies next 
to the ontcrop, and whether or not back of that holding and 
running out as far as the black line, there is not a considerable 
amount of property owned by non-operating people? 

A. That is unquestionably true. 

Q. But in both of these, in estimating the relative tonnage 
of ore, you applied the average? 

A. "We applied the average throughout the entire area, 
just as Burchard had done. You will find, if you look over 
the map, that the reverse of the conditions you have described 
occurs very often, so that on the average the results of the 
two methods are practically the same. 

Q. So you are going on average, then, and not upon actual 
calculation ? 

A. We are following the Burchard method just as far as 
we possibly can. Area No. 1, both in mapping and calculation, 
is as nearly correct as it is possible to carry out such work. 

Q. You took separate units? 

A. We took the units described by Burchard. 

Q. And you undertook to calculate the percentage of ore 
holdings in those separate units ? 

A. We did not. There is nothing on the map to indicate 
the percentage of ore holdings in the separate units. Within 
those units we calculated the percentage of acreage, and we 
then assumed the total tonnage which Burchard stated for 
that unit, and from that, using the acreage percentage, we 
calculated the tonnage percentage. 

Q. But you applied, did you not, the average thickness for 
that unit, throughout that unit? 

A. The question of thickness did not enter directly there. 

Q. The question of thickness of the ore vein did not cut 
any figure in your calculation? 

A. We accepted Burchard 's figures as authoritative. 

Q. You applied throughout the whole of his units the av- 
erage which he took for getting at the entire iron ore content 
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of the unit, for the Tennessee Company, and the same for the 
holdings of the other owners in that district? 

A. Yes, because as I have explained, the final result 
throughout the entire area is not seriously changed by adopt- 
ing any other method of calculation, and because the matter 
of time and money is of some importance to a commercial 
company. 

Q. And you have made no calculation for these various 
units for the purpose of compariag with Burchard? 

A. I have already stated that in three of the units Mr. 
Ellis calculated that on the basis which you think would be 
preferable. 

Q. I am not saying that anything is preferable ; I am try- 
to find out what was done. It may be all right. 

A. I assure you that it is all right. 

Q. You say it is all right? 

A. Absolutely. 

Q. Within each unit you assumed as correct the total 
reached by Burchard for that unit, which was reached by his 
applying an average of thickness throughout the whole? 

A. Yes. 

Q. Then when you came to apportion the percentages 
within that unit, the various holdings, you applied that same 
unit without regard to where those respective holdings were 
situated, whether near the outcrop or remote from it? 

A. We did, Judge Dickinson, for the reason I have ex- 
plained, that on the entire area it made no appreciable differ- 
ence what method we used, and this is by far the cheapest 
to do. Calculations of this sort are not very simple or rapid. 
We had to check them with very great accuracy. 

Q. Then you do not think it would make much difference 
either if within that unit you should apply to the Tennessee 
holdings approximately the thickest shown by Burchard in 
that areal unit, and applied to these more remote approxi- 
mately the thinnest, for the purposes of comparison? 

A. It would in that particular unit make a very slight dif- 
ference, but there are other units in which the difference will 
be just the other way. 

Q. So you have let these things balance each other ? 
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A. Everything in the Burchard calculation was a matter 
of averages. We cannot pretend to be accurate down to a 
hair's breadth in a matter of this kind. 

Q. But Burchard did not balance one unit against another ; 
he treated them as separate entities, didn't he? 

A. The only purpose which Burchard had in mind in 
separating those units was convenience in calculation. 

Q. I understand, but he treated them separately, didn't 
he? 

A. Why of course. Each one had to be calculated sepa- 
rately, but the only matter in which he was interested was 
the total tonnage of the district, and that is the only matter 
in which we were interested. 

Q. No; you were interested in comparisons; that is the 
main thing? 

A. Yes, in making comparisons up to the practicable limit 
of accuracy. 

Q. But you have allowed for some compensation for errors 
between these various units? 

A. Yes, as we have to allow for compensation in drafts- 
men's errors, and things of that kind. 

Q. But that you cannot calculate, can you? 

A. And as I have already explained to you, it would be 
negligible in any district. 

Q. But as a matter of calculation, you cannot give what it 
is with those units, what the variation would be? 

A. It is not a matter of any importance to us. 

Q. It may not be to you. 

A. We have followed the Burchard process as far as any- 
body can possibly do so. If you wish the entire area here to 
be recalculated on a definite plan which you are willing to 
suggest I think the Steel Corporation would be willing to have 
it done. 

Q. I am not asking any favors of the Steel Corporation or 
of you about that at all ; I am just trying to get at what was 
done and the way it was done. 

Mr. Eckel, you were connected, I believe you have 
stated, with the Greological Survey of the Department of the 
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Interior, and do you remember preparing a bulletin for tbe 
year 1906 on the subject of iron ores and iron products? 

A. No bulletin, Judge Dickinson. There is a report in the 
volume on Mineral Eesources for that year, I believe. 

Q. Well, we will not quarrel about the name. I will ask 
you, Mr. Eckel, if it was not at that time, in 1906, your opinion 
as an expert, that the lake district was pre-eminently the 
greatest ore-bearing district in the United States, and that it 
produced approximately four-fifths of the total, as against 
one-seventh from the southern district, one-twentieth from 
the northern district and one-sixtieth from the western dis- 
trict of the United States? 

A. If you are reading from that report. Judge Dickinson, 
I have no doubt that is substantially correct. I do not keep 
the figures in my mind. 

Me. Eeed: Have you a copy here? 

The Witness: No, I have not a copy. Is it in evidence? 

Mr. Eeed : No. 

By Mb. Dickinson: 

Q. As a matter of recollection and general scientific knowl- 
edge, I will ask you if that is not correct? 

A. I do not recall the statistics for that year, Judge Dick- 
inson. I have not any reason to doubt the statement that 
you are making. 

Mr. Eeed : It is not a statement ; it is a question, Mr. Eckel. 
The Witness: I have no reason to doubt that the report 
contained a statement to that effect. 

By Mr. Dickinson: 

Q. I am asking you now, as a matter of general knowledge 
among people in your line of business, was not that an ac- 
cepted fact at that time ? 

A. Why, you are asking me two separate things. Judge 
Dickinson, if you will pardon me. 

Q. Then just answer one and then answer the other, and 
in that way you can separate them. 

A. The statistics for the year are published in the report 
which you are now reading. Obviously, it could not have 
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been a matter of general knowledge until tliat report was 
published. 

Q. After that report was published, was it a matter of 
general knowledge? 

A. I cannot answer as to that. 

Q. Well, what was your best judgment at that time as an 
expert and mineralogist or geologist, or whatever liaes you 
had been pursuing? 

A. I had no opinion at that time on that subject. 

Q. You had no opinion? 

A. Whatever statement I made in that regard was purely 
a statement of fact, and is to be understood ia connection 
with the statistics which were submitted. It was not an opin- 
ion in any sense. 

Q. It was a statement of fact, then? 

A. If I have said in that that a certain district produced 
a certain percentage of the tonnage for a certain year, that 
was a statement of fact and not an opinion. 

Q. You would not have stated it unless you believed it to 
be true? 

A. I told you it was a statement of fact. 

Q. It was a statement of fact? 

A. Yes. 

Q. Then can you recall what the fact is? I will ask you 
to look at the book and see whether or not that is true. 

A. I see that in 1906 the Lake Superior district produced 
79.66 per cent, of the total iron production of the United 
States. 

Q. I just want to know if that is a correct statement of 
fact? 

A. So far as the statistics on file at the Survey office are 
concerned it was. They are generally assumed to be approxi- 
mately correct. 

Q. On the next page the following occurs: 

"The Lake Superior district which, for convenience, is 
here considered to be exactly co-extensive with the States of 
Minnesota, Michigan and Wisconsin, produced during 1906 
over 38,000,000 tons of iron ore, equivalent to about 80 per 
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cent, of the entire American output. It is at present by far 
the most important iron district, not only iu the United States, 
but in the world." 

Did you make that statement? 

A. If the statement occurs in a report which I signed, of 
course I made the statement. 

Q. Well, just look and see. Look at the book and see 
whether you made it or not, will you not? 

Me. Reed : I object to that for the reason that the report 
itself is the best evidence of its contents. 

The "Witness : I see that you have quoted correctly a para- 
graph on page 19 of that report. 

By Mb. Dickinson : 

Q. "Well, did you make that statement? 

A. Obviously I did. 

Q. Yes. Now, on the same page occurs the following: 

' ' Production of Lake Superior districts by ranges. Details 
concerning the production of the five priucipal ranges are 
presented in the following tables. It will be seen that the 
Mesabi Eange in 1906 produced slightly over three-fifths of 
the entire Lake Superior output, and that its ratio of increase 
over 1905 was also the greatest. The two Minnesota ranges 
together produced almost exactly two-thirds of the entire Lake 
Superior production, an amount over one-half of the entire 
production of the United States." 

Did you make that statement ? 

Mk, Eeed : That is objected^to because the report itself is 
the best evidence of its contents. 

A. I find the statement on the same page of the report which 
is already in evidence. I prepared the report. 

Mr. Eeed: Is that report in evidence, Mr. Colton? 

Mr. Colton : I do not think so. There have been a great 
many statements about what is in evidence and what is not 
in evidence that are not in accordance with the facts. 
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Me. Eeed : Without undertaking to follow up tliat reflection 
for the moment — I suppose that is a reflection on me 

Me. Colton: Not on you; but I think the witness has con- 
stantly referred to things in the report as in evidence when 
they were not ia evidence. 

Me. Reed : I do not remember its being in evidence, do you? 

Me. Colton : No. 

Me. Eeed : The majority is against you, Mr. Eckel. 

By Me. Dickinson: 

Q. On page 23 occurs the following : 

The Great Northern ore lease. The principal development 
of the year in the Lake Superior iron region, the leasing of the 
Great Northern or Hill ore lands to the United States Steel 
Corporation, was, in its initial stage, financial rather than 
industrial. It would be difficult to over-estimate the import- 
ance of this step in its relation to the future of the Lake 
Superior iron ore industry, and, in fact, to the American iron 
trade in general. Its most immediate effects were to appre- 
ciably strengthen the Steel Corporation's ore reserves, to re- 
move the possibility of any serious future competition based 
on Lake Superior ores, and to increase the royalty scale for 
undeveloped Lake Superior ores. The Steel Corporation is 
now currently credited with controlling something between 
two-thirds and three-fourths of the entire Lake Superior iron 
ore supply. As the Geological Survey reports on the Lake 
districts contain nothing on which to base tonnage estimates, 
there is no ready means of checking up this current belief. 
Whatever the exact percentage may be, it is certain that the 
recent acquisition removed from the market the largest hold- 
ing of ore lands known to remain in the district. 

Did you make that statement? 

Me. Eeed: That is objected to, first, because the report 
itself is the best evidence of its contents ; second, as not cross- 
examination; third, as hearsay. 

The Witness : That is not a correct statement. It seems 
to be a summary of current ideas at that time, as far as I can 
recognize it at the present moment. 
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By Me. Dickinson : 

Q. Did you say what was said there and in the way ia 
which it is said? 

A. I have told you that I wrote the report. That covers 
substantially the entire matter. 

Q. Did you entertain that opiuion as there expressed at 
the time you wrote it? 

Mk. Eeed : That is objected to because it is stated as hear- 
say in the report itself. 

By Mk. Dickinson: 

Q. Now answer the question, please. 

A. What opinion do you refer to? 

Q. Well, first : That the principal development of the year 
in the Lake Superior district was the leasing of the Great 
Northern ore lands to the United States Steel Corporation. 

Did you entertain that opinion when you made that state- 
ment? 

A. I should say that that was the principal occurrence of 
interest to the public which happened in the Lake Superior 
district that year. 

Q. "Its most immediate effects were to appreciably 
strengthen the Steel Corporation's ore reserves, to remove 
the possibility of any serious future competition based on 
Lake Superior ores, and to increase the royalty scale for un- 
developed Lake Superior ores." 

Did you express those opinions ? 

A. I made those statements as being fair summaries of 
ideas current at the time. 

Q. You believed it was true when you said it? 

A. Probably I did. 

Q. Only probably, Mr. Eckel? 

A. Well, it is possible that I believed them at the time. 

Q. Are you in the haibt of publishing over your signature 
official or scientific articles and expressing opinions that you 
only think are probably true? 

A. That was not a scientific opinion. That was a state- 
ment upon certain commercial developments which had oc- 
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curred during the year. It migM as well have been signed by- 
one of the clerks who actually prepared some of the tables ia 
the report. 

Q. Did any clerk write that? 

A. I say that I wrote it. 

Q. You wrote it? 

A. But it might as well have been prepared by one of the 
clerks who actually prepared certain of the tables. 

Q. That is, if somebody knew the same facts, they might 
have expressed the same opinion? 

A. If somebody else were trying to sununarize the things, 
as I did here, in a few pages, they would probably have made 
those same statements. It does not involve me in any esti- 
mate of Steel Corporation tonnages or reserves or in any 
specific statement as to the Lake district. 

Q. Did you say this: "Whatever the exact percentage 
may be, it is certain that the recent acquisition removed from 
the market the largest holdiag of ore lands known to remain 
in the district." 

Was that a true statement? 

A. I made that statement, and at the time I assumed that 
it was true. I would not have willingly published a false 
statement. 

Q. What do you think about it now? Is it true or not? 

A. I have no opinion on it now. 

Mb. Reed : That is objected to 

By Mb. Dickinson : 

Q. You have no opinion on it now? 

Mb. Eeed: Just one moment. Judge. Out of this chaos I 
want to get an objection. I object to this first as not cross 
examination; second as hearsay, it appearing both by the 
pamphlet and by the witness 's statements, that he has no per- 
sonal knowledge of the Lake Superior reserves whatever. 

By Me. Dickinson : 

Q. You say you have no opinion about it now. I believe 
you said that, did you not? 



EDWIN C. ECKEL. 



6911 



A. I mean by that that I have not at any time in the past 
done independent or original work in that district, and that I 
have no opinion on the subject which can be compared in 
strength or accuracy to my opinions regarding ore reserves 
in Birmingham or Newfoundland or elsewhere. 

Q. I did not mean to ask you whether you have an opinion 
now as to the existing conditions there, but what is your 
opinion now as to whether or not the fact as here stated and 
when stated was correct? 

Me. Bebd: I object to that as not cross examination; be- 
cause the witness has not been shown to be competent to ex- 
press an opinion on the subject of Lake Superior ores, and, 
with your permission — because you are making him your wit- 
ness on Lake Superior — I object further that his knowledge 
on this point is shown by his prior examination to be wholly 
hearsay. 

Me. Dickinson: I made the mistake of assuming that his 
knowledge was encyclopedic, I suppose. 

Me. Eebd : I do not think 

Me. Dickinson : Let him answer the question, now that we 
have the objection. 

(By request of the witness the stenographer repeated the 
pending question as follows:) 

"Q. I did not mean to ask you whether you have an 
opinion now as to the existing conditions there, but what is 
your opinion now as to whether or not the fact as here stated 
and when stated was correct. ' ' 

The Witness: I have no way of determining that, Judge 
Dickinson. At the time that I wrote that report I assumed 
that that was the currently accepted idea upon that subject. 
At the present moment I cannot say whether that current idea 
was correct or not. I have no means of making an independ- 
ent judgment on it. 

By Me. Dickinson : 

Q. But your opinion when you wrote it was that it was 
correct ? 

A. I suppose I must have thought so or I would not have 
written it. I always try to be accurate. 
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Q. Can you tell when that opinion was lost or mislaid or 
when you ceased to be conscious that you had it? 

A, There were several things which naturally brought 
about a change in the opinion of most people concerning the 
importance of the Lake district and of some other features in 
connection with the Lake trade. One of them has been the 
development of production and trade along the coast and in 
foreign countries, and the development of ores outside of the 
Lake district. 

Q. What time are you speaking of, as to the develop- 
ment ? 

A. I am speaking of things which happened in the last 
five or six years. 

Q. But I am speaking of things that existed in 1906. 

Me. Eebd: I beg your pardon. Judge Dickinson. You are 
asking when his opinion came to be lost or mislaid. 

Me. Dickinson: The opinion as to his opinion then being 
correct. That is what I mean. 

Me. Reed: That is what he is stating now. He is now 
telling you the things that led him to suspect that his opinion 
then was incorrect. 

Me. Dickinson : I do not think the witness understood me 
at all. 

Mb. Reed : Is not that what you are asking him for ? 

Me. Dickinson: I am not asking what the condition of 
things is today at all. 

The Witness : You are asking when I changed my opinion 
on this subject 

Me. Dickinson: As to what your opinion then was; that 
is all. 

Me. Ebed: I object to that as calling for an opinion on 
what his opinion then was on a question of fact. Do you in- 
sist on the question, Judge Dickinson? 

Me. Dickinson : No ; I do not. 

Me. Reed: I would like the record to show that it was 
asked. 

By Me. Dickinson : 

Q. Is it not a fact that in 1912 "the Minnesota ore ranges 
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are producing at present considerably more iron ore than is 
produced in all tlie rest of the United States put together?" 

Me. Eeed :...Obieeted to as not cross examination. 

The Witness: I would not testify on that poiat; I have 
no knowledge of it. The paper you have in your hand will 
cover that. 

By Me. Dickinson : 

Q. You have no approximate knowledge? 

A. I have approximate knowledge of many things. 

Q. But is that approximately correct? 

A. I do not care to testify as to a question of statistics 
unless I have the statistics in front of me. 

Q. I am not asking you for exact figures, but I am asking 
you whether or not it is not known to you that in 1912 the 
Minnesota iron ranges were producing considerably more 
iron ore than was produced in all the rest of the United States 
together ? 

A. I believe that is true, but I would not state it on the 
grounds of my own knowledge. 

Me. Eeed : Then I object to it as hearsay. 

By Me. Dickinson: 

Q. Do you know anything about whether the percentage 
of the Lake Superior district has increased or diminished as 
compared with the other percentages for the balance of the 
United States within the last two or three years ? 

A. I do not know about the last two or three years. I 
think in the last ten years it has increased slightly. 

Q. Slightly, you say? 

A. Yes. 

Q. Is that as near as you can come? 

A. Exactly. 

Q. Slightly? 

A. Yes. 

Q. What Would you call slightly? I just want to know 
how to estimate that. 

A. Something less than ten per cent., I should say. 

Q. That is to say, so far as you know, the increase during 
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the last ten years in the Minnesota Iron region is something 
within ten per cent? 

A. No, I did not say that. 

Mr. Eeed : He did not say anything of the kind. 
By Me. Dickinson : 

Q. What was it? 

A. Your question was as to the relative increase of the 
Lake Superior district as compared with the remainder of the 
United States, and I said it had increased slightly. My state- 
ment was absolutely clear. 

Q. What is the difference in character of the ore in Burch- 
ard's Units Nos. 1, 2 and 5, 3 and 6, and 4 and 7, in respect of 
combination of fluxing material with ore as compared with 
that from 4 on south to and including 12? 

A. I should say in the district north of the Hedona mine, 
which comes at the end of Units 4 and 7, there are two distinct 
ore beds. Down to that point, the Irondale is practically 
workable everywhere, and in this district it is very much 
richer than any other ore we have in the district. The Big 
Seam gradually becomes more limey from north to south in 
the district, reaching its maximum value at the Woodward 
mines between Units 11 and 12. From this point south the 
Big Seam increases in lime very rapidly, and toward the end 
of the district decreases in iron content. 

Q. What is the holding of the Woodward Company there 
as compared with the Tennessee Company in 1907! 

A. Within Area No. 1, do you mean, or the entire district ? 

Q. The entire district we are speaking of. No. 2. 

A. I have no detailed figures on that here. My recollection 
is that the Woodward holdings, including the recent purchases, 
contain about half the tonnage of the Tennessee properties. 
Now, of this total Woodward tonnage somewhat over half, 
has been secured since 1907. 

Q. My question did not apply since that. 

A. I beg your pardon, Judge Dickinson. I was trying to 
get back to the figures. At the time, we were not interested 
in determining the Woodward tonnage independently, and 
the only way I can figure it is from an estimate which I made 
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of their present holdings. I am figuring back to get what 
they had in 1907. 

Q. That is your process of reaching it, is it? 

A. Yes, sir. 

Q. Very well. Go ahead. 

A. And of the present total tonnage of possibly 200,000,- 
000 tons, somewhat over half, but not much over half, has 
been taken over since 1907, to the best of my knowledge. 

Q. Now, will that enable you to answer as to 1907 ? 

A. I should say that in 1907 the Woodward tonnage must 
have ranged somewhere between 50,000,000 and possibly 80,- 
000,000 or 90,000,000 tons of ore. 

Q. In 1907 of the then known available ore, not based on 
any developments after that in Shade's Mountain or any 
drillings that you know of subsequent to that time, but as of 
that time and from your knowledge at that time, did not the 
Tennessee Coal, Iron & Railroad Company own more than all 
the other operators there put together? 

Me. Eeed: All the other operators, or all the other own- 
ers. Judge? 

Me. Dickinson: No, operators. 

The Witness : No, I should say not. It was a fairly close 
balance, I should think, and I would hesitate to express an 
opinion on that, without going over it more carefully. The 
Tennessee Company was the largest operator in the district, 
of course. Next to that, the Woodward Company has prob- 
ably always ranked as the largest owner of red ore. The Ee- 
public and Sloss Companies probably ranked third and fourth 
even at that date. 

By Me. Dickinson : 

Q. What I am asking you is was it not a matter of general 
knowledge and a fact that the Tennessee Company at that 
time had more of the then known available ore in the Bir- 
mingham district than all of the other operators put to- 
gether ? Can you answer that ? 

A. I do not think it was. 

Q. You do not think so? 
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A. The knowledge did not reach me if it was a matter of 
common knowledge. 

Q. You have no figures on that? 

A. I never heard the statement made by anybody. We 
never figured on the Tennessee as a competitor. 

Q. How do you now estimate their holdings as of the 
present time, or how have you estimated their holdings as of 
the present time, as compared with the holdings of all other 
operators? Which is the largest? 

A. Within Area No. 1, or in the district in general? 

Q. Why, in this whole estimate that you have given of No. 
2. 

A. I have not given you an estimate of No. 2. 

Q. Oh, you have not? 

A. No. 

Q. You were consulted about the preparation of it? 

A. Yes, and I have said that I believe it is substantially 
correct. It is somewhat larger. 

Q. Than all the other operators put together? 

A. Yes. 

Q. Now, in Area No. 1, is it larger than all the others put 
together ? 

A. It is. 

(Whereupon an adjournment was taken until to-morrow, 
Wednesday, October 15, 1913, at 10:30 o'clock a. m.) 



6917 

NINETY-FIFTH DAY. 

Empire Building, 
71 Broadway, New York City. 

Wednesday, October 15, 1913. 

Before Special Examiner John Aethue Bbown. 

Present on behalf of the United States, Me. Dickinson and 
Me. Colton. 

Present on behalf of the Defendants, Me. Lindabtjet, Me. 
Severance, Me, Bolling and Me. Eeed; also, on behalf of the 
Great Northern Iron Ore Interests, Me. Chestee W. Cuthell. 

Stipulation. 
Me. Eeed : It is stipulated and agreed between counsel for 
complainant and coimsel for the defendants represented in 
this case by Lindabnry, Depue & Fanlks that Dr. 0. K. Leith, 
if recalled, would testify in accordance with the statements 
made in the following letter : 

C. K. Leith Univeesity op Wisconsin 

Eliot Blackwelder 

Alexander N. WincheU Department of Geology 

Lawrence Martin 

E. H. Whitbeck Madison 

W. J. Mead 

Edward Steidtmann 

Subject: October 9th, 1913. 

Mr. D. A. Eeed, 

1616 Empire Bldg., 71 Broadway, 
New York City. 
Dear Sir: — 

When on the witness stand October 1st, I testified in sub- 
stance, that the United States Steel Corporation controlled 
about 30% of the Michigan iron ore reserves in 1911, as esti- 
mated by me for the Michigan Tax Commission, and that this 
percentage had probably since been lowered, due to discoveries 
of ore by parties other than the United States Steel Cor- 
poration. I was asked to verify these figures and submit a 
statement to go into the record. 
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In going over my figures in detail I find that of a total 
tonnage of 169,581,102 used in our final estimates for 1911, 
46,884,500 tons, corresponding to 27.5% of the total, were 
credited to the United States Steel Corporation. 

For 1912 the percentage of ore belonging to the Steel 
Corporation cannot be accurately stated for the reason that 
one of the ranges (the Marquette) was not reviewed for that 
year. For the remainder of the ranges the percentage was 
slightly lowered. 

In 1913 the Michigan State Tax Commission, acting through 
State Geologist E. C. Allen and his assistants, made new esti- 
mates of tonnage and valuation for all of the Michigan ores. 
Mr. Allen writes me on October 7th, 1913, in response to my 
request for figures, as follows : 

"The figures below, of the accuracy of which you may 
be assured, inasmuch as you are well seized of the meth- 
ods by which they were computed, are taken directly from 
the appraisal sheets which were submitted to the Michi- 
gan State Tax Commission in 1913 and which were used 
as a basis of taxation. 

Total tonnage Michigan iron ore 189,467,621. Of this 
amount the Steel Corporation owns or controls 43,058,855 
tons, which is equivalent to 22.6% of the total." 

The percentage of Steel Corporation iron ore has, there- 
fore, dropped from 27.5% of the total Michigan reserve in 
1911 to 22.6% in 1913. 

The figures show that in the two-year interval between 
1911 and 1913 the total Michigan reserve has increased ap- 
proximately 20,000,000 tons, notwithstanding shipment during 
this period, whereas the reserve credited to the Steel Corpora- 
tion had decreased by 3,800,000 tons. 

The above figures essentially verify the statements made 
on the witness stand. 

Very truly yours, 
CKL:M C. K. Leith. 

Me. Dickinson : In agreeing to this, counsel for plaintiff 
except to the said testimony applying to the period after the 
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filing of the petition m this cause as being irrelevant and also 
to the statements based upon the letter of E. C. Allen as being 
hearsay and secondary evidence. 

Mr. Reed : It is further stipulated and agreed between the 
same parties that Dr. Leith if recalled would testify that the 
estimate of 1,600,000,000 tons for the Mesabi range referred 
to in the testimony on page 6276 of the printed record includes 
about 130,000,000 tons of washable ores on the western Mesabi 
averaging 46 per cent, of iron (dry) of non-Bessemer charac- 
ter; and further that Dr. Leith would testify if recalled that 
he expected to receive compensation from the United States 
Steel Corporation for his time and expenses on this trip to 
New York for the purpose of testifying in this case. 
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the witness under examination at the taking of adjournment, 
resumed the stand. 

CROSS-EXAMINATION (Continued) 

By Mb. Dickinson: 

Q. Mr. Eckel, speaking within your own knowledge, when 
was ore shipped from Texas to Philadelphia? 

A. Some time this year. Judge Dickinson. 

Q. Was any ever shipped before that? 

A. Not that I recall. 

Q. If there was you do not know it? 

A. I am practically certain that there was not; I can go 
as far as that. 

Q. You are practically sure? 

A. I am practically certain that previous to this year, or 
possibly late last year there was no ore shipped from Texas 
to Philadelphia. 

Q. Speaking within your own knowledge, how much ore 
was shipped from Texas to Philadelphia? 

A. My impression is that it was a shipment of I should say 
not to exceed 25,000 tons, possibly smaller; it was purely a 
trial shipment. 



6920 EDWIN C. ECKEL. 

Q. It was purely a trial shipment? 

A. Yes. 

Q. What do you mean by trial shipment? 

A. A shipment to determine the general utility of the ores 
in the district to which they were being shipped. 

Q. When was that shipment, and was it in one shipment or 
several shipments? 

A. More than one cargo. I do not know whether you 
would call it one shipment or not. 

Q. There was more than one cargo ? 

A. Yes ; there are no 25,000 ton boats on that service. 

Q. Do you know where that shipment was ? 

A. I do not know any more definitely than I just testified 
to. 

Q. What is the basis of your knowledge on that subject? 

A. I cannot recall that at the moment. 

Q. Were you there when the ore was shipped? 

A. Oh, no. 

Q. Were you here when the ore was received ? 

A. I was not. 

Q. Then somebody told you about it, did they? 

A. Yes, and I 'saw it in some of the trade papers. 

Q. What iaformation you have, that you have testified 
to on that subject, is based altogether on what somebody told 
you and what you saw in the trade papers? 

A. What I testified this morning, yes. 

Q. And what you have stated on your direct examination 
about ore being shipped from Texas to Philadelphia? 

A. Yes. 

Q. Now, how long were you in Texas examining ore areas 
there in regard to which you have testified? 

A. Several weeks, I think. 

Q. In what part of Texas, were you? 

A. The northeastern part of Texas, a group of counties 
in the northern section of the iron-bearing area. 

Q. What counties were you in? 

A. Cass, Harrison, Marion, Camp, and I think one other; 
it may have been Upshur, but I am not sure of that. 
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Q. Did you yourself make any exploration in the way of 
putting down drill holes or making openings ? 

A. It was not at all necessary; there were ample excava- 
tions for the purpose in which I was interested at the time. 

Q. Am I to understand from that aaswer that you did or 
did not? 

A. I did not. I believe that it was not necessary, in my 
opinion. 

Q. I am just trying to get the fact. Now, what ownership 
of properties, I mean to whom did the properties belong that 
you examined? Did it belong to corporations and more than 
one corporation? 

A. Why, so far as I know, there may have been fifty or a 
hundred different owners in that district. The bulk of the 
territory which I saw there was entirely in the hands of in- 
dividuals. I visited several properties which had been mined 
for the purpose of supplying ore to one furnace there, but 
even these properties were, I believe, owned to a large extent 
and operated by individuals. 

Q. What was the name of that furnace? 

A. It was a furnace at Jefferson. I do not recall the name 
of the company. 

Q. Was that the only furnace within that territory for 
which ore was being supplied? 

A. There was no ore being supplied there at the moment. 
The furnace was out of blast. There were four or five fur- 
naces in the Texas district which at that time I considered in 
sufficiently good condition to be put in blast again, if necessary. 

Q. But none of them were in blast? 

A. The furnace at Eusk was in blast at that time. 

Q. Were any of the others in blast? 

A. I do not think they were. 

Q. What was the capacity of that furnace at Eusk, a day? 

A. I do not recall. They are all small furnaces. 

Q. What would you call a small furnace? 

A. Anything under 50 tons or less. 

Q. So there was one furnace with a capacity of 50 tons a 
day or less, and that was in blast and the others were out of 
blast? 
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A. Yes, sir, but that did not affect the tonnage of ore. 

Q. What ore properties were supplying this furnace at 
Eusk that was in blast? 

A. I do not know. 

Q. You do not know whether you examined the properties 
that were supplying this furnace or not ? 

A. I can say very definitely that I did not examine any 
properties supplying ore to the Eusk furnace. I have already 
stated that I examined properties which had supplied ore 
to the Jefferson furnace. 

Q. Were those the only properties that you examined? 

A. Not at aU. 

Q. The properties that supplied ore to the Jefferson fur- 
nace, in what county were they located ? 

A. They were scattered along two railroads leading into 
Jefferson. So far as I recall now, ore had been mined in 
Cass, Camp and Marion Cotinties. 

Q. For that furnace? 

A. For that furnace, at various dates. 

Q. Was any mining being done when you were there? If 
so, where did you see the operations goiQg on? 

A. There was no shipping whatever being done when I was 
in the Texas district. 

Q. When was that? 

A. That was in 1904. 

Q. Have you been there since ? 

A. I have not been there since. 

Q. On what is your testimony in regard to the Texas 
district based f Is it on what you learned in 1904 there ? 

A. In my direct testimony I specified the source of my 
information in each case, Judge Dickinson. 

Q. Have you any objection now to telling me on what you 
based your direct testimony in regard to the Texas ores; 
whether or not it was confined to what you saw there in 1904 
altogether, or whether it was partly on that and partly on 
other sources of information, and if so, then state what the 
other sources of information were ? 

A. The testimony as to the tonnage of ore which I saw in 
1904 was based, of course, upon the results of that examina- 
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tion. The testimony as to the total extent of brown ore fields 
in Texas was based, as stated in the direct examination, upon 
the official reports of the Texas Geological Survey. 

Me. Dickinson : Bead that answer, please. 
(The answer was thereupon read by the stenographer.) 
The Witness: May I correct that? 
Mr. Dickinson : Oh, yes. 

The Witness: Was based upon the results of that field 
examination, in the first sentence. 

By Me. Dickinson: 

Q. Now, m 1904, when you made that field examination and 
got the information on which you based that part of your 
testimony which has thus been described by you, state whether 
or not this examination was confined to examining openings, 
or whether it was from drill holes, or both? 

A. When you are dealing with an ore body which does not 
range much above three or four feet iu thickness, it is impos- 
sible, of course, to put down diamond drill or turn drill holes, 
and uo one would suggest such a procedure in actual practice. 
The ore is exposed in practically every gully throughout that 
district, and at that time it was exposed in a large number 
of trenches and test pits, in addition to a number of some- 
what larger openings from which actual shipments had been 
made at various times to the Jefferson furnace. 

Q. Then there had been, in 1904, enough exposure there for 
a scientist or a mineralogist or a practical man in ores to form 
an estimate of the character and extent of a large part of the 
Texas ore field, had there? 

A. I think at that time there was enough development to 
form a fairly close idea of the general extent and importance 
of that ore field. 

Q. But you know of no shipment of your own knowledge 
from the Texas ore fields, or do you know of any shipment 
of your own knowledge from the Texas ore fields to points 
east of the Mississippi River, other than that of which you 
have previously spoken as being sent to Philadelphia for a 
trial shipment? 

A. Yes, Judge Dickinson. When I examined the books of 
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the Jefferson furnace and discussed its operations witli the 
president of the company, I found that a shipment had been 
made to a furnace in Chattanooga. 

Q. That shipment was made before 

A. (Interposiag) That certainly had been made prior to 
the date of my visit in 1904, and my impression is it had 
been made within a very few years before that visit. 

Q. So although there had been a shipment made prior to 
1904 from that district to Chattanooga, and although this 
Texas ore was so disclosed that a good estimate at that period 
could have been gotten of the character and extent of it, you 
know of no other shipment to a point east of the Mississippi 
Eiver from Texas, except the one which you have described as 
a trial shipment to Philadelphia? 

A. You understand. Judge Dickinson, that until very re- 
cently the Texas ore fields have been in the hands of private 
land owners, who may have owned anywhere from forty to 
ten or twelve hundred acres of land. It was entirely impos- 
sible for a holding of that size to be handled as an export 
shipping property. I think that was the principal reason why 
shipments have not been taken up prior to this date. 

Q. Now, after givmg your explanation of why there have 
not been any shipments, will you please answer the question 
put to you; and that is, whether or not you know of any ship- 
ment after 1904 to a point east of the Mississippi River, other 
than the trial shipment which you have described to Philadel- 
phia? 

The Witness : Eead the question to which Judge Dickinson 
refers. 

(The question was thereupon read by the stenographer.) 
The Witness: I do not. Judge Dickinson. 

By Mr. Dickinson: 

Q. Now, within the area which you have considered as 
tributary to the railroads in Cass and adjoining counties, on 
what do you base your calculation of the workable brown 
ore within that area? 

A. I stated that in my opinion there are about 50 square 
miles which are underlain by at least three feet of brown ore. 
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Q. Aad you have applied that thickness uniformly to that 
50 square miles ? 

A. I have, because the remaining 500 square miles or so of 
brown ore territory in the district may contain somewhat less 
than three feet, and I have omitted that completely from my 
estimate. 

Q. How far does that three feet lie below the surface? 

A. In a large part of the area it is on the surface? 

Q. In the 50 square miles you spoke of? 

A. I should say that the average stripping over the district 
is not more than one or two feet. 

Q. You mean now the district of 50 square miles? 

A. Yes, in a few places the stripping may run somewhat 
higher, but the average is not over that. 

Q. How much of that 50 square miles did you personally 
examine; what percentage of it? 

A. I was over all of that, and a great deal more. 

Q. What do you mean by saying that you were "over" all 
of it? Do you mean that you went over the entire area of 
that 50 square miles? 

A. Using the words in any sense in which they would be 
used in conversation or otherwise, I certainly was over the 
entire area of that 50 square miles. 

Q. I want the sense in which you used it; ajid will you 
please, now, state how you went over it, what method you used 
in going over this 50 square miles, and what percentage of 
this 50 square miles you actually saw? 

A. I saw 100 per cent, of at least 50 square miles in Texas, 
in that particular district. I examined it just as far as was 
necessary, in my opinion, to determine the ore tonnage in that 
district. That is entirely a professional question, Judge Dick- 
inson, and my opinion on that matter is entirely conclusive. 

Q. It is entirely conclusive? 

A. It is. It was accepted as such by the Geological Survey. 
It would be accepted as such by any one buying or selling in 
that district. 

Q. Do not you professional men sometimes differ about 
your opinions in regard to iron deposits? 

A. We may ; but the question as to how much work is nee- 
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essary on an area is something which has to be left to the 
judgment of the engineer or geologist who is doing the work. 
Q. You say this was accepted as conclusive. Accepted by 
whom? 

A. I have already stated that it was accepted as conclusive 
by the United States Geological Survey, and would be accepted 
as conclusive by any one who wished to buy or sell ores in that 
district. 

Q. Do you think that from your calculation of the ore con- 
tained in 50 square miles in Cass and adjoining counties tribu- 
tary to the railroad, anybody who wanted to buy ore in that 
district would accept that as a sufficient basis for the pur- 
chase? 

A. I would say that anybody who wanted to buy that 50 
square miles would not be misled by that opinion in any way. 
Q. That is another thing, as to whether they would be mis- 
led. I want to know what you meant when you said it would 
be accepted as a basis of purchase. 

A. I do not say that an examination of an area of that 
size, in such a fashion, would justify the purchase of a small 
individual tract within that area. The percentage of error in 
a calculation of that sort decreases very heavily as the area is 
enlarged; so that an estimate which might have some prob- 
ability of error when applied to a tract of 40 acres, becomes 
commercially accurate enough when applied to a tract of 50 
square miles. 

Q. On that 50 square miles how many worked openings 
did you actually examine, and in what counties were they? 

A. The worked openings were in the counties which I have 
mentioned already. There were openings in each of the coun- 
'ties, I believe. I do not recall how many test pits, trenches 
and workings were examined, and I would hesitate to give an 
estimate now as to their number ; but the ore is a blanket which 
outcrops everywhere through the district, and it is not neces- 
sary to sink a test pit in order to determine its areal extent. 

Q. How many of those openings you examined were being 
worked while you were there? 

A. I have already told you none of them were being 
worked. 
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Q. None of them were being worked? 

A. None of them were being worked for shipment to the 
furnace. 

Q. How long since any that you examined had been worked 
before you examined them? 

A. Some of them were being opened for the purpose of 
developing property while I was there. The last shipments 
to the furnace, I believe, had been several years before I 
visited the district. 

Q. Your estimates of the cost of takiag out those ores 
were not based, then, upon any actual cost of the operation 
then going on? 

A. Oh, yes. 

Q. I have just asked you what operations were then going 
on, and I understood you to say none. 

A. If you will read the testimony. Judge Dickinson 

Mr. Eeed : Do not answer in that way, please. 

Me. Dickinson: Let him answer. I am willing to give 
him all the leeway he wants. 

The Witness : I have tried to distinguish in my testimony 
between shipments to an operating furnace and between work 
which was being done to develop property. I specified that 
no shipments were under way at that moment to the furnace. 
On the other hand, work was being done in the way of trench- 
ing and test pitting on one of the properties. I saw this work, 
and I also saw the records of the furnace, which showed that 
a large portion of the ore which they had secured there had 
been bought from farmers and other holders of small tracts. 
It had been bought on a basis of delivery at the furnace, and 
at prices which indicated that the actual excavation must have 
been very cheap. 

By Mb. Dickinson : 

Q. Those particular sales made by farmers and others: 

Do you know anything about the conditions of those sales? 

A. The president of the furnace company told me 

Q. I object to your stating what he told you. I am asking 

what you know. 
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A. You asked if I knew anything about the conditions of 
the sale. 

Q. I asked if you knew the conditions of those sales. 

A. The furnace derived its supply in the manner in which 
I have described. I do not see how I can explain the matter 
much more clearly. 

Q. What furnace was that to which these sales which you 
speak of had been made! 

A. This was the furnace we have been talking about all 
the time. 

Q. What is the name of it? 

A. The one at Jefferson. There was only one at Jefferson. 
I do not know its particular name. 

Q. What was the name of the manager? 

A. I believe it was Atkins or Adkins. 

Q. What are his initials ? 

A. I do not recall that at this time, Judge Dickinson. 

Q. Do you know anything about any cost of taking out 
ore in Texas other than in respect of these sales that were 
made to the furnace to which you have referred? 

A. I know what the ore can be mined for. It was purely 
a matter of shallow excavation, which any engineer would 
be competent to estimate on. 

Q. Are you a practical operator in respect to taking out 
ore? 

A. I am. 

Q. What mining operations did you ever superintend? 

A. I have been in charge of the development work that 
Mr. Moxham and his associates have been carrying on in West 
Virginia for the last five or six years. 

Q. Are you actually in charge there of the operations? 
What are your relations to that? 

A. As geologist on that work I have had entire charge 
of the prospecting work, and the cost of prospecting, which 
we carry on on a scale which would be called mining in some 
districts. I have had the handling of all the details of the 
work. 

Q. All of which work? 

A. Both surface and underground mining. 



EDWIN C. ECKEL. 



6929 



Q. Are you in charge of operations of tlie miaing there, 
in control of it? 

A. I have explairied my connection with it. 

Q. Are you general manager of it? 

A. No. 

Q. Have they a general manager? 

A. I don't think so. 

Q. Have they a president? 

A. They have. 

Q. How much of a mine is it, how much do they get out a 
day? 

A. I have explained that Mr. Moxham 

Mb. Ebed: Do not keep referring to the record; it will 
make it very hard for the court to read, to have to turn back 
to see where you have testified. It really will not hurt to 
testify to it twice. 

The Witness : This work has been carried on over the last 
five or six years. At various times we have operated a large 
number of properties in Virginia and "West Virginia. Of 
those properties there was only one which was handled as 
a mining proposition pure and simple. In the case at Rich 
Patch the mining operations were carried on separately from 
the prospecting or development work. In all the other cases 
the work which we did was simply called prospecting or de- 
velopment, but we handled large quantities of material in the 
course of this prospecting and from a number of the work- 
ings we made actual shipments to Goshen furnace. 

Q. Is there any mine there being operated regularly taking 
out ore, and either using it in a furnace of their own or 
selling it in the market? 

A. In Texas? 

Q. No, this thing I am asking about, these people^ — what 
are their names? 

A. The Eich Patch mine, or course, has been operated 
pretty steadily. 

Q. Is it operated now? 

A. At the present moment it is not. 

Q. How long since it was operated? 

A. It was operated up to about a year ago. 
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Q. How long constantly before that? 

A. Under one ownership or another about twenty years. 

Q. How long have you had connection with it? 

A. About six years. 

Q. Then for five years of your connection that mine has 
been steadily operated? 

A. I think so. 

Q. Well, in the last year of its operation how much ore 
was taken out, long tons? 

A. I should say about 60 or 70 thousand tons. 

Q. And in the year before that? 

A. Probably the same amount. 

Q. Now, for those two years what did you have to do 
with the actual operation of those muies? 

A. I had nothing whatever to do with the actual operation 
of the Eich Patch mine ; I never testified to that. 

Q. What mines, if any, have you actually operated? I 
mean for taking out ore and using it at the furnace or selling 
it in the market, apart from any prospecting? 

A. In the course of the prospecting work at several points 
we made shipments to the furnace. The work done in pros- 
pecting is exactly the same as in mining, and the costs are 
strictly comparable. There is no essential difference betwetn 
getting out a ton of ore and leaving it on the ground and 
getting out a ton of ore and shipping it away to a furnace, 
so far as the cost of extracting the ore is concerned. 

Q. You think that the expense of taking out ore for pros- 
pecting purposes is comparable with the expense of taMng 
out ore for a regular operating mine, with all the machinery 
adapted for that purpose? 

A. In shallow work it is, especially when the prospecting 
is on a large scale. 

Q. What would you call on a large scale? 

A. On some of the work we employed 350 men and worked 
two steam shovels, and we had 27 miles of standard gauge 
track and passenger trains. 

Q. Where was that? 

A. I did not specify ; it was in West Virginia. 
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Q. This ore that you have referred to from that mine 
that was operated a year ago and back to the previous four 
or five years, what was the character of the ore and how 
far down was it below the surface? 

A. It is a brown hematite or brown ore. Some of the 
workings are open cut, some operated by hand labor and oth- 
ers by steam shovel. On the other hand some of the workings 
are entirely underground at a depth of 300 feet or so below 
the surface. 

Q. Did you see any cost sheets of operation in Texas, and 
if so, for what properties? 

A. The ore mined in Texas is mined by individuals in 
small quantities, so far as I know, and I certainly never saw 
any cost sheets if any were kept. When you find that a 
farmer can go out and mine ore and deliver it at a furnace 
from ten to twenty-five miles away from his operations and 
sell it to them around $1.25 or $1.50 a ton, you can see very 
clearly that the mining cost must be very small. If you saw 
that the ore simply covers the surface over large tracts, you 
could understand that the handling of such material of itself 
would constitute a very small charge per ton. 

Q. Do you know any farmer that delivered ore from as 
much as twenty-five miles at that rate? 

A. Shipments have been made to the furnace. 

Q. Somebody told you that! 

A. The officials of the furnace company. 

Q. But that is all you know about that? 

A. Of course I saw the points from which the shipments 
had been made. 

Q. Do you mean to say you saw the land of the farmer 
who sold the ore and carried it 25 miles ? 

A. Exactly. 

Q. How did he carry it? 

A. I think in this particular case he carried it on the 
railroad. 

Q. "Well, in any other cases did they carry it in any other 
way? 

A. Yes, I think for the shorter distances they actually 
hauled by team. 
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Q. By team? 

A. Yes. It was obviously a thing whieli, on that basis, 
you could not do except as spare-time work. You cannot pos- 
sibly make a five-mile haulage at a time when teams are ac- 
tively employed, but those people handle their ore as an inci- 
dent to the cotton picking season. 

Q. You say, then, it was spare-time work when the teams 
were idle? 

A. Yes. 

Q. You do not know what they charged for the teams, do 
you? 

A. What they charged themselves? 

Q. What they estimated for the use of the teams for that 
work. 

A. They couJd not have charged any serious amount for 
the teams for that haulage, even for that distance, Judge 
Dickinson. 

Q. What do you know of your own knowledge about the 
rates from Port Bolivar to Philadelphia? 

A. The rates were stated to me by the Western Maryland 
Railway officials. 

Q. That is all you know about them? 

A. That is all I know about them. 

Q. WeU, ia giving the cost of delivering this Texas ore 
at Philadelphia, how much did you allow for the railroad haul 
per ton? 

A. I assumed that the railroad haul might vary between 
75 cents and a dollar a ton. 

Q. That is to say, from where the ore would be mined to 
Port Bolivar? 

A. From different portions of the field. 

Q. Seventy-five cents to a dollar a ton? 

A. Yes. 

Q. You say you assumed that? 

A. Yes, sir. 

Q. You do not know what that would be? 

A. It was stated to me by the railroad officials who were 
handling the work at this end, that the rate which would be 
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put iato effect there was one dollar per ton from a point well 
into the ore field. 

Q. Do you know whether any such rate has been put into 
effect? 

A. I do not. 

Q. That was a statement of somebody as to what would 
be put into effect, was it? 

A. I am not sure of that. As I recall it now, it was a 
statement of a rate which had been put into effect. 

Q. How? 

A. As I recall it now, it was a statement of a rate which 
had been put into effect. 

Q. From what point? Was it a blanket rate covering this 
whole territory, to Port Bolivar? 

A. No, it was a rate from some Cass County properties 
to Port Bolivar, the particular properties which these people 
were thinking of at the moment. 

Q. Do you know whether there was any such rate at that 
time in effect? 

A. I do not. 

Q. You do not undertake to say so? 

A. I am simply taking the word of the railway officials. 

Q. That there was a rate actually in effect? 

A. I have told you my impression is that it was a rate at 
that time in effect, but it might easily have been a rate which 
was intended to be put into effect. 

Q. But you can not say positively which it was? 

A. I can not say positively which it was. 

Q. It may have been one or it may have been the other? 

A. Exactly. 

Q. Now, how much of that did you allow for the shipping 
rate from Port Bolivar to Philadelphia? 

A. I allowed about the same amount for the shipping 
rate. 

Q. That is from 75 

A. (Interposing) To a dollar. . 

Q. To a dollar a ton? 

A. Yes. 
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Q. Then that would be from $1.50 to $2.00 a ton for car- 
riage? 

A. Yes, sir. 

Q. And what did you allow for mining the ore ? 

A. The ore immediately tributary to the railroad can be 
handled and put on cars for 25 cents a ton, or thereabouts. 
The allowance which I made for mining in that district might 
vary from 25 cents up as high as 75 cents a ton. In the latter 
case, haulage for some distance to the railroad would be in- 
eluded. 

Q. Then, it might be from $1.75 to $2.75? 

A. Yes, sir; I should think those would be the outside 
ranges. 

Q. What did you allow for the value of the ore? 

A. To whom? To the furnace? 

Q. To the people who owned it, who were bririgiag it 
here to sell it at Philadelphia. You did not expect them to 
give it away, did you? 

A. I expected them to do some of the operation themselves, 
if they wanted to make anything out of it. 

Q. I understand, but you were assigning some value, were 
you not, to the ore? You did not expect them merely to be 
reimbursed in the price here for the cost of mining and car- 
riage, did you? 

A. Why, that cost would amply reimburse them for the 
ore, if they bought the ore at land valuations through there. 

Q. Do you mean to say that the cost that you have given 
for the carriage would reimburse them for the value of the 
ore, if they paid that much out for getting it here ? 

A. No, not the cost for the carriage ; the cost for the min- 
ing is enough to cover that. We were speaking of costs ; not of 
profits on the ore. 

Q. So when you were estimating the cost ia Texas of min- 
ing the ore, you included the value of the ore in the cost? 

A. If we took simply the cost to the present owners of 
that ore, it would probably not be in excess of one-tenth to one- 
quarter of a cent per ton. 

Q. You have not answered my question. 

Me. Eeed : Perhaps he was about to do so, Judge. 
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The Witness : The inclTision or exclusion of a quantity of 
this size from an estimate which does not profess to be ac- 
curate down to the last cent would not interfere with the re- 
sult in any way. 
By Mr. Dickinson: 

Q. But you were giving in these figures the actual cost of 
mining and transportation, were you not? 

A. If you will add one-quarter of a cent to the figures in 
each case, Judge Dickinson, you will have the actual cost of 
mining and transportation, plus the actual cost of the ore to 
the present owners. I do not think that I could get the esti- 
mate much closer than that. 

Q. Well, the question I am asking you is not whether you 
could get it closer, but whether the estimate that you gave of 
cost was exclusive of the value of the ore. 

A. The range of that estimate was wide enough to include 
the value of the ore. 

Q. In these sales made by these farmers, do you know at 
what they estimated the value of the ore! 

A. I do not. 

Q. You do not know anything about that? 

A. Nothing whatever. 

Q. You do not know how much of that was the cost to them 
for mining and transportation, and how much of it was for 
payment for the value of the ore 1 

A. No. I could form a judgment as to that, however. 

Q. I am asking for the facts, as far as you know them. 

A. The farmers do not keep books on matters of that sort. 

Q. I guess a farmer is interested in getting something 
besides his labor when he sells something, is he not? 

A. In that district, as elsewhere, Judge Dickinson, a farmer 
is very glad to keep his teams and labor employed at rates 
which will not yield any profit in times of the year when he 
does not need them on his own plantation. 

Q. Even if he has to give away what he is hauling? 

A. Well they come pretty near doing that sometimes. 

Q. These figures, then, that you gave as the price at which 
this ore was delivered contemplated that condition of affairs ? 

A. No, sir; they did not contemplate that. I am simply 
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saying that that might have been the condition in some of 
them. 

Q. It might have been the condition? 

A. Of course. 

Q. You do not know just how it was — whether it was or 
whether it was not? 

A. It would be pretty hard to tell which farmers were mak- 
ing money and which farmers were not making money. 

Q. And you do not undertake to say as to the prices that 
they got, whether or not they were simply reimbursed for the 
cost, or whether they include the value of the ore 1 

A. No, Judge Dickinson. 

Q. Eecurring to the most important producing group in 
the east central portion of the area in New York marked on 
Exhibit 106, within a few miles of Lake Champlain, at and 
near the point marked Mineville on the map, please state 
how long the character of those ores and the general extent of 
them have been known! 

A. The mines have been operated there for over 100 years. 
I suppose that that involves some knowledge of the character 
and general extent of the ores. The actual developments, of 
course, are still in progress. Drill work is being carried on 
every day and the developed tonnages are increasing every 
day. 

Q. Take two years ago ; was it generally known that within 
that group there were a great many million tons of available 
ore of the character you have ascribed to that group ? 

A. I think that it was generally known that there were a 
great many million tons of concentratable ore in the Mineville 
group as far back as ten or fifteen years ago. 

Q. Ten or fifteen years ago? 

A. I should think so. 

Q. From that group how much ore was mined in the year 
1911 ; do you know ? 

A. I cannot recall exactly, but somewhere in the neighbor- 
hood of 500,000 to 700,000 tons, I should say. 

Q. And do you know about how much was mined for the 
same year in the United States ? 
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A. Somewhere around 40,000,000 tons, I believe. I am 
not sure of that. 

Q. Eoughly, what percentage would that be? You are a 
good calculator, and I am not. 

A. That would, if these figures are correct, give the 
Witherbee-Sherman interests a production of about 1% per 
cent, of the total United States production. 

Q. Eef erring to the Lyon Mountain ores, you say that they 
are being used at the Standish furnace ? 

A. Yes. 

Q. What is the capacity of the Standish furnace? 

A. I do not recall exactly, Mr. Dickinson. It is probably 
about a 300-ton furnace. 

Q. Who owns that property? 

A. The Standish furnace? 

Q. Yes. 

A. It is the property of the Delaware & Hudson Railroad 
Company. I do not know the subsidiary which operates it. 

Q. It belongs to the Delaware & Hudson Railroad Com- 
pany? 

A. Yes, sir. 

Me. Reed : The Delaware & Hudson Canal Company. 

The Witness : The Delaware & Hudson Canal Company. 
By Me. Dickinson : 

Q. Is it connected with any company that you know of 
that makes steel? 

A. So far as I know, it has no such connection. 

Q. This 300 tons— that is its daily output? 

A. Yes. That is not a definite statement of the Standish 
capacity ; it is merely my memory of about what that furnace 

is. 

Q. Are you familiar with the business of that furnace 
sufficiently to state who their customers are, and where they 
sell their iron? 

A. I would not pretend to say that definitely, Judge Dick- 
inson. 

Q. Can you state, of your own knowledge, any place where 
they sell their iron? 
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A. No; except to this extent: That whatever pig iron the 
Delaware & Hudson Canal Company uses replaces that amount 
of eastern Pennsylvania or Pittsburgh pig which they would 
otherwise have to use; and that any amount of Standish pig 
iron which is sold in the open market equally must replace 
tonnage of the same sort. 

Q. No matter where it is sold? 

A. Practically, because there is no district that the Stand- 
ish reaches which is very far from the markets of the fur- 
naces which I have named. 

Q. Do they sell any iron in New York! 

A. I do not think so. 

Q. In the State of New York, I mean? 

A. Oh; I beg your pardon. I do not know whether they 
do or not. 

Q. Do you know where they do sell any of it? 

A. I do not. I have said that I could not testify exactly 
on that point. I do not even know that the Standish sells a 
large tonnage in the open market. I fancy that the company 
is likely to use a fair proportion of its tonnage for its own 
uses, but even in that case it replaces tonnage which they 
would otherwise have to buy at some point along their liaes. 

Q. Where is the Standish furnace situated? 

A. It is a few miles away from the Lyon Mountain mines, 
at a station called Standish. 

Q. Up ia the Adirondacks? 

A. Yes. 

Q. How far is that by rail from Pittsburgh? 

A. I would not pretend to guess at the raU distance to 
Pittsburgh from that poiat. 

Q. Is the Pittsburgh iron sold substantially where the 
Standish iron is sold in the same territory? 

A. I have told you. Judge Dickinson, that I do not know 
definitely as to the Standish territory. 

Q. Eeally you do not know anything particularly as to 
where they make any sales at all, do you? 

A. Except that where they have made sales, they must 
come into competition with eastern Pennsylvania or Pitts- 
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burgh iron, because there is no other iron which reaches iato 
the Delaware & Hudson territory. 

Q. Is the Pittsburgh iron the only iron that reaches into 
that territory? 

A. I have not said that, Judge Dickinson. 

Q. I am asking you? 

A. No. Of course not. 

Q. How about Ohio? 

A. I might add that, in addition to Pittsburgh, the other 
districts dependent on Lake ore whose pig iron reaches into 
New York at times are the Buffalo, Tonawanda and probably 
the northern Ohio districts. That does not substantially alter 
the question that Standish pig iron has got to be shipped in 
direct competition, if it is to be sold at all, with pig iron made 
either in the Pittsburgh and related districts, or made in 
eastern Pennsylvania and northern New Jersey. 

Q. You do not know how far that iron could be carried, 
on the basis of rates, to meet the Pittsburgh competition, and 
at what point the rates would be such that one would have a 
territory as against the other on account of the advantage in 
rates ? 

A. No ; that would require a detailed examination of the 
cost of pig iron manufacture at Pittsburgh. 

Q. How do you know, as a matter of fact, that the Standish 
pig iron does compete with Pittsburgh pig iron? 

A. If it is used at all anywhere along the line of the Dela- 
ware & Hudson Canal Company's railroad, it will have to 
compete with pig iron made in New Jersey, Pennsylvania, 
western New York and Ohio. Further than this, I do not 
think you could get a definite statement. 

Q. Is not your idea about that this, that if that iron were 
not produced there, then other irons would be sold there, and 
to the extent that this is sold, it takes the place of these irons 
that would be sold? 

A. It certainly in some markets replaces a certain amount 
of iron which otherwise would be made somewhere else. 

Q. But you can not state that it actually does replace any 
Pittsburgh iron ? 
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A. I could not state the exact furnace, or even the par- 
ticular city from which each ton of replaced iron would 
come. This is becoming theoretical. 

Q. Without comiag down to anything quite as fine and ac- 
curate as that, do you state it as a fact that it does actually 
compete with Pittsburgh iron? 

A. I would hesitate to make that statement about any 
specific market point. At the same time, my general impres- 
sion is that it does so compete. 

Q. That is your general impression? 

A. Yes. 

Q. When you stated on your direct examination on page 
12828 as follows : ' ' The pig iron from Standish of course com- 
petes with Pittsburgh pig iron," you were only giving a gen- 
eral impression, as you have explained in your cross examina- 
tion? 

A. I was. 

Q. To what points ia eastern Pennsylvania do you know, 
of your own knowledge, that Lyon Mountain ores have been 
shipped? Just state what they were, when they were shipped, 
and what your knowledge is on that subject. 

A. I do not think I stated that any had been shipped to 
eastern Pennsylvania. 

Q. I do not say that you said it; I am just asking you. 

A. I do not know of my own knowledge of any points in 
eastern Pennsylvania to which Lyon Mountain ores have been 
shipped recently. At the time of my last visit the ore was, I 
believe, being entirely used by the Standish furnace. 

Q. In your answer you qualify it by saying "recently." 
I am asking you if you know at all, at any time, of any ship- 
ments of Lyon Mountain ore having been made from Lyon 
Mountain to eastern Pennsylvania points, and if so, give the 
time and the point. 

A. I can not testify on that point. Judge Dickinson. 

Q. On your direct examination, at page 12828, you said: 
"At other times shipments have been made from Lyon Moun- 
tain to eastern Pennsylvania points," and now you say you 
can not testify on that? 

A. I can not. 



EDWIN C. ECKEL. 6941 

Q. You did testify on your direct examination, did you 
not? 

A. It was a very strong impression, derived from my 
knowledge of the Lyon Mountain work, that shipments had 
been made, but I could not specify any particular points to 
which such shipments went. 

Q. But you did not give it as an impression; you gave it 
as a fact. 

A. I am trying to explain just what I based that statement 
on. The manager of the furnace told me that at present all or 
practically all of his ore was going to Standish, and that 
statement related to this year's shipments directly, and. 
though I can not definitely say that any particular tonnage of 
Lyon Mountain ore ever went to any particular point in east- 
ern Pennsylvania, I am strongly of the belief that my original 
statement in the testimony was correct. 

Q. Is that all the explanation you choose to give? 

A. That is all I can give. I tried to explain the basis of it. 

Q. Now, referring to the Benson property, I believe you 
stated that that was first operated five or six years ago ; was 
that correct? 

A. I believe it was ; possibly a little longer than that, but 
I am not sure on that point. 

Q. Is that ore available except when concentrated? 

A. The crude ore, of course, requires concentration, just 
as many other magnetites do. It would be impossible to charge 
crude ore into a furnace in competition with other ore supplied 
today. 

Q. When you spoke of available ores, and referred to the 
Benson ores, please state whether or not those Benson ores 
became available on account of recent improvements in mag- 
netic concentration. 

A. They have become available because of improvements 
in magnetic concentration, but I would hesitate to say whether 
the improvements at any specific date had that result. Mag- 
netic processes have been iu use for 30 or 40 years at least, 
and the practice at Mineville and elsewhere has been improv- 
ing very steadily since that time. Now, it is hard to say 
just at what time the product of any given mine became com- 
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mercially available. All that we really know is that at certain 
periods people have decided that a certain property could be 
worked profitably and have determined to make a commercial 
success of it. 

Q. Take five years a^o ; had this improvement in magnetic 
concentration been developed to such an extent as to make 
the Benson ores commercially available? 

A. I seems to me that it had. I should say that the Benson 
property, if its size had been realized and the possibilities of 
cheap surface operation had been realized, would have been 
opened a great deal longer ago than that. 

Q. Longer ago than when? 

A. Longer ago than five years, or whenever it was opened. 

Q. State, so far as your knowledge goes, when it was first 
operated. 

A. My memory is that it has been in operation for at least 
five years. It may go back farther than that. 

Q. To what extent were these ores sold in the market five 
or six years ago? 

A. I don't recall that. 

Q. To any appreciable extent? 

A. There are actual statistics on that subject. There is 
no use of guessing at it. 

It was probably appreciable, so far as individual mag- 
netite mines are concerned. It was certainly not on the scale 
of Mineville at that date, and is not now. 

Q. When was the Benson ore first discovered? 

A. I believe the records of the existence of magnetic ore 
in that district date back to 1840, the first geological survey 
of New York State. 

Q. My question was a little more definite than that, and 
that is when was this Benson property discovered? 

A. If my memory is correct, the discovery must have been 
prior to 1840. 

Q. Prior to 1840? 

A. Yes. 

Q. Would you call that recent? 

A. No. 

Q. Well, in your direct testimony, you said: "I believe 
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Benson was first operated five or six years ago. It is one of 
the recently discovered properties. ' ' I understand you to say, 
according to the best of your knowledge, it was discovered 
forty years ago. Which is correct? 

A. I should say the original testimony should have read: 
"It is one of the recently developed properties, ' ' rather than 
"discovered." The existence of ores in that general region 
has been known for sixty or seventy years. The existence on 
a particular ownership of a large enough tonnage to make 
a big mining proposition is a matter which might easily be 
unknown until a specific exploration was carried out on that 
particular property. 

Q. How long since the improvements in magnetic concen- 
tration advanced to such a point as to mal^e the Benson prop- 
erties available? 

A. The improvements in magnetic concentration have 
been very gradual and very steady. Without a very detailed 
and expensive examination of conditions elsewhere in the 
world, as well as at Benson, it would be impossible to answer 
your question correctly and definitely. 

Q. When you said, in your direct examination, on page 
12829, referring to the Benson properties, "It is one of the 
recently discovered properties which are only available now 
because of the improvements in magnetic concentration," will 
you please explain what you meant in that answer when you 
said "only available now"? 

A. Mineville and Arnold have been worked for over 100 
years. Benson and a number of other properties have been 
worked for ten years or less. It is entirely proper to say 
that within 100 years the development of magnetic concentra- 
tion has rendered Benson available. I would go further than 
that and say that the economic developments in this country 
of magnetic concentration have chiefly taken place within the 
last twenty or twenty-five years, but I could not say at just 
what date it would have been possible to have mined Benson, 
if anybody had attempted to do it. 

Q. What I want to know is, in that answer what did you 
mean by the expression "only available now"? 

A. I was differentiating between Benson, which has been 
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worked only within tlie past ten years or so, and the older 
Champlain mines, which, have been worked for over 100 years. 
The mines on Lake Champlain had so much lump ore 

Me. Dickinson : Eead that answer. 

(The answer was thereupon read by the stenographer as 
follows:) 

"A. I was differentiating between Benson, which has been 
worked only within the past ten years or so " 

Me. Dickinson : That is enough. 

By Mr. Dickinson : 

Q. Now, when you say Benson has been worked only with- 
in the past ten years or so, what do you mean by that? Do 
you mean that it has been worked as much as ten years ? 

A. It might have been. I do not recall the exact date of 
the beginning of operations there. 

Q. So far as you know, it may have been worked ten years ? 

A. It is possible. My memory is that it was actually ship- 
ping five or six years ago, but I would hesitate to say that work 
had not begun there ten years ago. 

Q. Then when you stated, "I believe Benson was first 
operated five or six years ago," you did not know that as a 
fact? 

A. I do not think the two statements conflict, Judge Dick- 
inson. I have said that my memory as to shipments only goes 
back five or six years. 

Q. When were you first at Benson? 

A. This last year. 

Q. How? 

A. This last year. 

Q. This last year? 

A. Yes. 

Q. Were you there five or six years ago at all? 

A. I was not. 

Q. You do not know anything of your own knowledge, then, 
about shipments from there five or six years ago? 

A. No. My testimony on that point is dependent on this 
fact : that when I was on the New York State Survey in 1900 
and thereabouts, Benson was not a shipping mine. It has 
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developed since that date, and my memory is that the begin- 
ning of operations of any kind at Benson were subsequent to 
1900. I cannot answer as to the particular year in which some- 
body else started to operate a property. 

Q. Well, how much ore was shipped from Benson last 
year? 

A. I do not recall, Judge Dickinson. 

Q. Can you approximate it? 

A. I could not say. 

Q. Is it a large amount or a small amount, as compared 
with 

A. (Interposing) It is smaller than Mineville. 

Q. It is smaller than Mineville? 

A. Yes. 

Q. How much did Mineville ship ? 

A. I should say somewhere between 500,000 and 700,000 
tons. 

Q. How much smaller is Benson than Mineville, speaking 
broadly? 

Mr. Eeed : You mean in shipments, of course? 

Mb. Dickinson: Yes. 

The Wit!ness: Why, it is an open cut mine. Judge Dick- 
inson. The whole question is how much you want to ship 
out. 

By Me. Dickinson : 

Q. No, the whole question is how much did they ship out? 

A. Oh, I beg your pardon. I should say that Benson, on a 
wide range, might have shipped somewhere between 50,000 
and 150,000 tons of ore. 

Q. Mr. Eckel, take all the ore lands concerning which you 
have testified as containing ore in this country and Newfound- 
land, and state whether or not all of these ore lands, excluding 
those in Alabama and the Lake Superior district, produced in 
1912 in tons as much as five per cent, of the tonnage produced 
in the United States, or as much as seven per cent, of the ton- 
nage produced in the Lake Superior district? 

Mb. Eeed: Will you read the question, please? 

(The question was thereupon read by the stenographer.) 
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Me. Eebd : You want that answer from his memory, Judge, 
or accurately, based on these figures in the 1912 report? 

Me. Dickinson : I want him to answer it in his own way. 

The Witness: Will you allow me to use field notes made 
at the time on that subject? 

Me. Eeed: Certainly. 

The Witness : Memoranda which I have prepared cover- 
ing some of those points. 

By Mb. Dickinson : 

Q. What field notes are you talking about? 

A. I was about to use statistics for the Newfoundland 
ores, which are official, but are not published in any United 
States publication. 

Q. They are, in substance, I suppose, the same as you have 
already testified to? I mean to say by that, that the figures 
there are the basis of the testimony which you have given, so 
that there would be no difference as far as that is concerned. 

A. In part they are. The ones which I was about to use 
are exact copies given me by the Collector of the Port of St. 
Johns, Newfoundland. They are entirely official. 

Q. In answering this question you may use any informa- 
tion you want, and then I can ask you as to the sources of 
it. 

A. The iron ore produced in Newfoundland during 1912, 
plus the magnetite ore produced in the Adirondacks, amounted 
to almost exactly five per cent, of the total iron ore production 
of the United States. I am specifying it in this manner be- 
cause I do not recollect whether my testimony touched upon 
other New York districts or other southern districts, exclu- 
sive of the Birmingham. 

Q. You referred to Texas and Virginia. 

A. If you will specify, in another question, what other dis- 
tricts you would like me to include in the answer, I shall be 
glad to do it. 

Q. I will ask you another question: What percentage of 
that do you assign to the Newfoundland production? 

A. Of the five per cent.? 

Q. Yes. 
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A. Approximately three per cent, is Newfoundland. 

Q. What percentage of that comes to the United States'? 

A. About one-fifth, on the average. The shipments vary 
somewhat from year to year. 

Q. And of this three per cent, assigned to Newfoundland, 
how much is it iu figures? 

A. I think that the receipts at United States ports 

Q. I mean the whole of the three per cent., now. Did you 
not say you assigned three per cent, of your total to New- 
foundland? 

A. The iron ore production of Newfoundland in 1912 was 
1,286,605 tons. Those are the figures filed with the Depart- 
ment of Mines in Newfoundland, and those include shipments 
to Canada. 

Q. That is the entire production? 

A. That is the entire production. 

Q. That you have taken as the basis? 

A. Yes. 

Q. What did you take for the New York production? 

A. I did not take the total New York production. I took 
the Adirondack production, given on page 11 of the statistical 
report on iron ore production for 1912, published by the 
United States Geological Survey. 

Q. What tonnage did you assign to that? 

A. 965,736 tons. 

Q. Does that cover all that you took? That is to say, New- 
foundland and that part of the United States ? 

A. Yes, sir; Newfoundland and the Adirondack district 
alone amount to 2,252,341 tons, which, I believe, is slightly 
more than five per cent, of the total United States produc- 
tion for that year as given in Mineral Eesources for 1912. 

Q. Take your figures there as to Newfoundland ore that 
came to this country, and then add that to the other United 
States ores you have there, and say what percentage that is 
of the total production. Do you understand me? 

Me. Ebbd: I object to this as not cross examination. 

The Witness: Without making an accurate calculation, 
the average Adirondack production, plus the average New- 
foundland shipments 
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By Mb. Dickinson: 

Q. To this country? 

A. To this country — would amount to about 2% per cent., 
I should say, of the total United States production. 

Q. In speaking of bringing ore from Newfoundland to this 
country, you used the expression "in ordinary shipping sea- 
sons." What did you mean by that? I want to get a defini- 
tion of that. 

Mr. Eeed : Where does that occur, Judge ? 

Me. Dickinson : Page 12865 of the typewritten record. 

The Witness : Will you tell me what connection that was 
used in? 

Mk. Eeed: Here is your testimony (handing a copy of the 
typewritten record to the witness). 

The Witness : I meant that the variation in freight cost, 
which I had, I believe, already spoken of, depended to a large 
extent on what sort of back cargoes you could get. Hereto- 
fore the Scotia Company has taken back coal at intervals, 
and that reduces the cost of transportation chargeable against 
the iron ore below the 75 per cent, average which it would have 
to bear if there were no back freights. The shipments into 
Newfoundland are increasing gradually. The Colony is taking 
a certain percentage of bulk products, like cement and steel 
products, and it is very hard to say whether you could not 
increase your amount of back freight considerably over that. 
In speaking of an ordinary shipping season, I was trying to 
get some average statement for the thing. 

The $2.25, the higher estimate which I made, would include 
the highest estimates of working costs plus freight, without 
any correction or deduction for back freight. The lower esti- 
mate would include a fair reduction for such back freights, as 
has been shown by experience in the last four or five years 
of the Scotia company. 

Q. Have you fully explained, so far as you can, what you 
meant by using the term "ordinary shipping seasons"? 

A. I think I have. 

Q. I want to know if you are through? 

A. Yes. 
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Q. Did you ever ship any ore from Newfoundland to the 
United States? 

A. No. 

Q. When, of your own knowledge, do you know of the ship- 
ment of ore and to whom it was consigned in this country? 

A. The testimony as to the rate which the Scotia Company 
has paid in the past is based upon statements made to me by 
the administrative and operating officials of that company. 
They are checked up in two distinct ways. I have statements 
made by operating officials of other companies as to ship- 
ments made from Nova Scotia and Newfoundland and New 
Brunswick points which practically substantiate the Scotia 
figures. Later, in discussing the question of bulk shipments 
from Newfoundland to the United States, I went over the en- 
tire question of charters with one of the largest shipping firms 
in St. Johns, and found that the Scotia rates were somewhat 
larger than we could probably secure if a reasonable propor- 
tion of back freight were to be provided. 

(At the request of Judge Dickinson the pending question 
was repeated by the stenographer, as follows:) 

"Q. When, of your own knowledge, do you know of the 
shipment of ore and to v."hom it was consigned in this coun- 
try"? 

Mb. Dickinson : Will you please answer that question as 
well as you can. 

The Witness : Of course I have not seen the actual details 
of Scotia shipments to this country. It was a matter of private 
business, and as the Scotia company was a Canadian company 
it would be difficult to secure the information in any simple 
way. I have no reason to doubt the statements, however. 

By Me. Dickinson : 

Q. I have not asked you a word about any statements. If 
you can get your mind off this case now and on to my ques- 
tions and just forget for a moment what answers you have 
made to other questions, and answer this, it will shorten the 
proceedings a little. 

Me. Dickinson : Read him the question again, please. 
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(The pending question was again repeated by tlie steno- 
grapher, as follows:) 

"Q. When, of yonr own knowledge, do you know of the 
shipment of ore and to whom it was consigned in this coun- 
try"? 

The Witness : I do not know the name of the consignees 
of any shipment into this country. 

By Mr. Dickinson: 

Q. Do you know the date of any shipment! 

A. I know from official records the tonnage shipped into 
this country and the tonnage received here during the past 
five or six years. 

Q. Well, those are just the official records of the govern- 
ment there showing the output of the mines and the shipments 
out of Newfoundland, are they not! 

A. There are two sources of records there and one here. 
In the United States the United States government maintains 
a customs service which records tonnages imported into the 
country. These figures are published and we have those avail- 
able. In Newfoundland there are two sets of figures avail- 
able. One of mine production as reported to the department 
of mines, such report being a matter of law, and which is given 
for calendar years. The other official statistics in Newfound- 
land are those obtainable from the customs service, which are 
quoted iu fiscal years, such as ours used to be. 

Q. And none of these show anything about the cost of 
shipment? 

A. No ; none of these show anythiag about the cost of ship- 
ment. 

Q. And your answer as to the cost of shipment to this 
country has not been based upon any information from those 
sources ? 

A. No, my answer was not based on that. 

Q. And all that you have testified to on that was from 
conversations with other people or the information gotten in 
that way? 

A. From statements made to me by the officials of the com- 
panies concerned in the matter, and from estimates furnished 
me by the shipping firm which was willing to take the contract. 
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Q. Take what kind of contract? 

A. Contract to handle bulk freight from the coast of New- 
foundland, some forty or fifty miles farther away from Phila- 
delphia than Bell Island. 

Q. Was there anybody that you know of proposing then to 
make a contract of shipment? If so, who was it. 

. A. Exactly. The question at issue was one in which I was 
called in professionally. I do not feel at liberty to give the 
name of the party who was proposing to make the shipment, 
but that was a mineral product, not iron ore, but of substanti- 
ally the same degree of difficulty in loading, which was to be 
taken from a point some forty or fifty miles away from Bell 
Island and brought to Philadelphia. 

Q. My questions are confined to iron ore, and I want to 
know whether or not whatever information you have given in 
regard to prospective costs or probable costs of bringing iron 
ore from there to here is not based upon mere conversation. 

A. It was on a very distinct statement from the general 
manager of the Scotia Company as to what their actual con- 
tracts were. 

Q. As to what their actual contracts then were? 

A. Had been. They work on long time contracts. It is 
perfectly true that if you went in to get a single cargo in the 
middle of a high priced shipping season you might pay a good 
deal more than 75 cents a ton for that charter, but they keep 
big steamers on the service. 

Q. Were they uniform prices, or did they vary? 

A. I think the price he quoted at 75 cents was an average, 
and that the extremes he quoted to me were 70 to 80 cents. 

Q. How many contracts did he say he had? 

A. Judge Dickinson, I did not ask him all of those ques- 
tions. It was a matter of private business, and it was purely 
a courtesy on the part of a gentlemen engaged in operations 
in a country which is without the United States and which is 
not subject to our jurisdiction in any way. I could not force 
him to answer, and I thought he was very kind to supply the 
information which he did. 

Q. Did he say how long these rates had been prevailing, 
or whether they were constant rates, open published rates? 
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A. There is nothing of open published rates about ocean 
shipments. You do not ordinarily find them treated like rail- 
road rates. He told me that during the time they had been 
shipping to the United States, and referring particularly to 
the last five or six years of that work, their charters had 
ranged between those prices and that they did not include the 
profit which they made by hauling back hard coal from Phila- 
delphia whenever they could handle the material. My own 
idea is that the average cost is probably about 55 cents. 

Q. Well, I am not calling for your ideas; I am just call- 
ing for what you know, or think you know. We are not call- 
ing for any ideas or theories. To what points in the United 
States, that you know of, have Newfoundland ores been 
shipped iu recent years ? 

A. Philadelphia only. I do not think there have been 
shipments to any other point. They are distributed through 
sales agents there to different points in the district tributary 
to Philadelphia. I cannot give you the names of the fur- 
naces that use it. 

Q. Who is the sales agent there? 

A. I believe the sales agent is Pilling & Crane. 

Q. Who? 

A. Pilling & Crane. 

Q. What knowledge have you as to the prices at which 
Newfoundland ore is sold in Philadelphia? 

A. The prices of foreign ores are quoted in the Philadel- 
phia papers, and in trade papers, just about as regularly as 
the prices of stocks are quoted in New York, because it is the 
largest ore importing point in the United States. 

Q. Are the Newfoundland ores quoted there? 

A. The Newfoundland ores, on the occasions I have seen 
them quoted, have ranged from 7 to 7% cents per unit. 

Q. And it is upon those quotations that you have based 
your statement as to the prices at which those ores were sold in 
Philadelphia? 

A. Yes ; that is, checked up, of course, by some knowledge 
of the actual profits which the Nova Scotia Company has shown 
in its transactions. 



EDWIN C. ECKEL. 6953 

Q. The ores on which you based analyses for Newfound- 
land, please state where you obtained them? 

A. The ores which Mr. Ellis stated he had analyzed, or the 
ones of which I have spoken? They are two separate things, 
Judge Dickinson. 

Q. Did you speak of analyzing any Newfoundland ores ? 

A. Mr. Ellis spoke of having actually sampled Newfound- 
land ores? 

Q. But you did not speak of it? 

A. No, I gave the general thing. 

Q. Did you analyze these Newfoundland ores? 

A. I did not, Judge Dickinson. I am not a chemist. I 
went over the records of the Nova Scotia Company and have 
had compiled the average analyses for the last four or five 
years of their shipments to the different points. My own fig- 
uring on them gives an average of 521/2 per cent, metallic iron, 
dry basis. The records are entirely official, all from the work- 
ing records of the company, which were not prepared with 
any special view to their use in this trial. 

Q. In order to retain any portion of the present export 
trade in iron and steel by American plants, how far east would 
it require the center of the steel production, from the present 
center, to be shifted toward the Atlantic coast? 

A. That would involve a very difficult calculation, Judge 
Dickinson. I might say that the points at which you can most 
economically produce and sell steel appear to be along the 
Atlantic coast between New York harbor and Norfolk. Now, 
if enough capacity were shifted to these points to handle all 
the export trade and all of the coast trade, it would certainly 
shift the center of production eastward, but it would be diffi- 
cult to even estimate the number of miles eastward it would 
be shifted. 

Q. What do you call now the center of steel production? 

A. I should say that at present it probably lies somewhere 
in Ohio — ^the geographic center. 

Q. Do you mean when you say that, taking into considera- 
tion the quantity? 

A. I am taking into consideration the quantity and dis- 
tances. 
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Q. Yes. 

A. I have never plotted it myself. I believe it has been 
done by the Census Bureau. 

Q. Do you know the cost laid down in Pittsburgh of Lake 
Superior ores, including their cost of mining and transporta- 
tion? 

A. No, Judge Dickinson, not except from Government re- 
ports, which are not first hand evidence. 

Q. You say you cannot give any definite idea as to how 
far the center of the steel production would have to be shifted, 
as an absolute necessity, if any proportion of the export and 
coast trade is to be retained by American plants ? 

A. I think, as a mathematical problem. Judge Dickinson, 
that would be a very serious thing to take up. If you assumed 
that one-fifth of the present capacity were shifted to the coast, 
it would probably carry the geographic center of steel produc- 
tion somewhere into Pennsylvania, but I am not sure even of 
that. I was speaking generally of the situation. 

Q. But you think there is an absolute necessity, imder 
present commercial and tariff conditions, that such a shift 
shall take place in the center of steel production if any pro- 
portion of the export trade is to be retained by American 
plants? 

A. I think there is an absolute necessity that the produc- 
tion shall be taken up on the coast, if any serious proportion 
of the export or Atlantic coast trade is to be retained by 
American plants. 

Q. And if that is not done 

A. (Interposing) The German mills will get in. 

Q. When you said "any proportion," what did you mean 
by ' ' any proportion" ? Do you mean it will lose it altogether ? 

A. I think the loss would be very serious in both cases. I 
would hesitate to give any percentage figures. 

Q. So when you say "any proportion," you do not have 
any particular percentage in mind? 

A. I have in mind rather a large percentage. 

Q. Eather a large percentage? 

A. Yes. 
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Q. Wliat percentage did you have in mind when you an- 
swered that question in your direct testimony? 

MJE. Reed; Look at your answer. 

Mr. Dickinson: Page 12867. 

The Wii^NEss : I should say over one-half. 

By Mr. Dickinson : 

Q. Over one-half? 

A. Yes. 

Q. Well, within what time? 

A. Within what time? 

Q. Yes, within what time would that catastrophe take 
place, if the center is not shifted? 

A. My present impression is that the catastrophe will take 
place next spring. 

Q. Next spring? 

A. Yes. 

Q. That is to say, then, your opinion is that unless the 
center of the steel production is shifted toward the Atlantic 
Coast by next spring, a very large percentage or proportion 
of export trade will be lost to American plants? 

A. Exactly so. 

Q. What experience have you had in foreign commerce? 

A. None whatever. I have very definite knowledge of the 
advantages which the foreign furnaces have in securing their 
ore supplies and shipping their products. 

Q. But you do not know the cost of Lake Superior ores 
at Pittsburgh? 

A. Only so far as they have been stated in government re- 
ports, Judge Dickinson. 

(Whereupon a recess was taken until two o'clock p. m.) 



AFTEE EECESS. 

EDWIN C. ECKEL, 

the witness under examination at the taking of recess, resumed 
the stand. 
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Mb. Dickikson : That is all I care to ask this witness, Mr. 
Eeed. 

Me. Reed : I have no further questions. 

GUY E. DIEHL 

was called as a witness on behalf of the Defendants, and being 
first duly sworn, testified as follows: 

DIRECT EXAMINATION 

By Mk. Reed: 

Q. Mr. Diehl, where do you live? 

A. At Duluth, Minnesota. 

Q. How long have you lived there? 

A. About eight years. 

Q. What is your occupation? 

A. Mining engineer. 

Q. And by what company are you employed? 

A. By the Oliver Iron Mining Company. 

Q. What title have you and what office do you occupy in 
that company? 

A. I am assistant to Mr. Sebenius, general mining en- 
gineer of the Oliver Company. 

Q. I show you an exhibit entitled "Iron Ore Properties 
in the Lake Superior district held by the United States Steel 
Corporation," Defendants' Exhibit No. 102, and I ask you 
whether you personally have taken any steps to check up the 
figures contained on that statement. 

A. I have. 

Q. Will you describe briefly what steps you took to check 
that statement? 

A. I have compared the ore tonnages shown in the column 
headed "Reserves as of January 1, 1912," with the tonnages 
which were reported by the Oliver Company to the Minnesota 
State Tax Commission and with the corrected tonnages, or 
tonnages which were changed by the Tax Commission's en- 
gineers ; so that these tonnage figures on this statement com- 
pare and agree with the tonnages in the records of the Min- 
nesota Tax Commission for 1912. 
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Q. Have you compared them also with the totals which 
were charged against the Steel Corporation in Mr. Kurd's 
transcript of the assessments shown by the .records of the 
Minnesota Tax Commission, which is in evidence in this case 
as Exhibit No. 110? 

A. I have. 

Q. Mr. Diehl, have you checked these figures, one by one, 
with those tables? 

A. I have. 

Q. Have you found any errors in this exhibit which lies 
before you, in that column? 

A. There are no errors. There are some adjustments in 
here, which would not show on the Tax Commission's records. 
We have included in here the Steel Corporation's interest in 
the Union, Mahoning and Biwabik mines. 

Q. Those tonnages are charged against the Biwabik Com- 
pany and the Mahoning Company and the others? 

A. Yes. 

Q. In the Tax Commission's records? 

A. Yes, the operating companies. 

Q. That is the same as has been done by Mr. Hurd in the 
exhibit just mentioned, in his computation of the Steel Cor- 
poration's tonnage? 

A. It is. 

Q. Except for those adjustments which account for the 
fractional ownership of the Steel Corporation in these mining 
companies that you have mentioned, do you find any other 
discrepancy between the exhibit which lies before you and the 
original records of which you spoke? 

A. There is one other adjustment, in reference to proper- 
ties which the Steel Corporation has retained under the Hill 
lease. The tonnages entered on this exhibit are those which 
the Oliver Company expected to mine from the Hill properties 
after January 1st, 1912, and do not include all of the ore in 
the properties. 

Q. That is the same division of tonnage on these proper- 
ties as has been made by Mr. Hurd in his notes or his memor- 
andum taken from the records in the tax commission as to 
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the minimums and accomulated prepaid tonnage on these Hill 
properties ? 
A. It is. 

Q. Now, taking the next column, Mr. Diehl, the total ship- 
ments from 1901 to 1911 inclusive, with what original docu- 
ment have you compared the figures that are shown in that 
column ? 

A. I have compared these figures with the statement pub- 
lished by the Iron Trade Eeview, being shipments from mines. 
Q. Have you done that personally? 
A. Yes ; I have, for each individual mine. 
Q. Did you find that these figures checked accurately, or 
are there discrepancies? 

A. There are some minor descrepancies. 
Q. I wish you would tell us just how serious those discrep- 
ancies are. 

A. Well, except for one item on the Marquette range, that 
is, on the Lake Superior group of mines. The tonnage entered 
on this statement appears to be the total tonnage shipped 
from those mines, instead of a three-quarter interest in that 
tonnage, which is our ownership in that property. That would 
make a difference of 1,439,000 tons. 

Q. If I correctly understand you, then, as to the Lake Su- 
perior group of mines on the Marquette range, reserves as of 
January 1st, 1912, show the Oliver Company's proportionate 
interest in the tonnage of those mines? 
A. Yes. 

Q. While in the column headed "Total shipments" the 
whole shipments of that mine from 1901 to 1911 inclusive have 
been put in? 

A. Yes; that is correct. That applies only to the Hard 
Ore, section 16, Hematite, and the section 21 mines. 

Q. Now, if the figure of total shipments were reduced so 
as to show only the Steel Corporation's proportion of those 
shipments, what would the correct figure be? 

A. According to the Iron Trade Eeview statement that 
would be 4,318,886 tons as against 5,758,348 tons shown on the 
statement. 
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Q. The Steel Corporation owns a three-fourths interest in 
those mines, does it? 

A. Yes, it does. 

Q. Now, except for that item, do you find the other figures 
in the shipment column to be substantially correct? 

A. I do. Taking the totals on section 1 as the figures 
which I have obtained from the Iron Trade Review, exclud- 
ing the error in the shipments from the Lake Superior group, 
my totals give 171,649,476 tons as against 171,684,150 tons 
shown on the exhibit. 

Q. Now, how is that discrepancy of about 35,000 tons out 
of about 171,000,000 explained? To what is it due? 

A. In my opinion it is due to the fact that the tonnage fig- 
ures on this exhibit were compiled from the records of the 
company, which show shipments from mines and which slightly 
differ from shipments from docks, and shipments from docks 
are the figures which I believe the Iron Trade Review uses 
in their statements. The difference would be due to wrecked 
ore and ore in docks. 

Mb. Dickinson: What does that mean? 

Me. Reed: That is when trains jump the track coming 
from the mine; it shows in our figures, but not in the Iron 
Trade Review. 

The Witness: The ore is taken from the mine, and we 
have to account for it, if it is leased ore, to the fee owners. 
By Mr. Reed : 

Q. Take the third column in this exhibit, which is headed 
"Reserves as of April 1, 1901;" how are those figures ob- 
tained? 

A. That is the addition of the two preceding columns. 

Q. Have you checked that addition yourself? 

A. I have not checked over the detail addition, but I have 
checked the totals of the columns in each case. 

Q. Which of course verifies the items? 

A. Yes. 

Q. Did you find the addition correct? 

A. I found the addition correct. 

Q. Have you checked the summaries shown on the last 
page of this exhibit? 
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A. I have. 

Q. Are they correct, with the discrepancies that you have 
mentioned? 

A. They are. 

Q. Mr. Diehl, you have told us where you got the tonnage 
of the Minnesota ranges. With what figures did you compare 
the tonnages in the State of Michigan? 

A. I have compared those with Mr. Finlay's report to the 
Michigan Tax Commission. 

Q. Did you find them to be correct? 

A. I did. 

Q. Of course, we are speaking now only of the figures in 
the column headed "Reserves as of January 1st, 1912"? 

A. Yes, sir. 

Q. Those are the figures you mean, are they? 

A. Yes, sir ; they are. 

Q. And on comparing those with Finlay's report you find 
them to be correct? 

A. Yes, I find them to be correct. 

Q. Has the Steel Corporation any tonnage in Wisconsin? 

A. None that is on the tax records. 

Q. Well, I mean excluding the Baraboo range it has not 
any on those ranges that are taxed by the tax commission? 

A. It has the Atlantic mine — the Atlantic and Plummer, 
but those were taxed not on a tonnage basis, and there is so 
little tonnage there that it was considered just an exploration, 
and not taxed on a tonnage basis. 

Q. Mr. Diehl, I show you exhibit No. 103, entitled "State- 
ment showing (a) tonnages shipped, &c., (b) Average yearly 
shipments, &c., (c) Ore reserves, &c., (d) The period of years, 
&c." and ask you whether you have checked up the figures 
shown in that exhibit, and if so, in what way? 

A. I have checked those figures in the first line, total ton- 
nage shipped years 1907 to 1911, inclusive, with the statements 
published by the Iron Trade Review, and I have also checked 
the figures shown in the second line, total United States Steel 
Corporation tonnage shipped 1907 to 1911, with the statements 
published by the Iron Trade Review, and with those shipments 
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as a basis I have carried on the computations which are made 
on this sheet. 

Q. That is, showing the other operators' shipments and 
the average yearly shipments of the Steel Corporation, and 
the yearly shipments of other operators 1 

A. Yes, sir. 

Q. Have you verified the subtraction'? 

A. I have. 

Q. And the division into averages? 

A. I have, and I have compared the ore reserves of the 
United States Steel Corporation and the ore reserves of other 
interests with the tonnages or with the statements which were 
prepared and which are in evidence as exhibits. 

Q. That is, you have compared the statement of ore re- 
serves with Exhibit No. 104, being statement showing tonnages 
of merchantable iron ore for Lake Superior district by ranges, 
January 1, 1912? 

A. Yes. 

Q. Now, did you verify the figures at the bottom of this 
exhibit which is- before you, showing the number of years after 
January 1, 1912, which the ore reserves of the Steel Corpora- 
tion and independents are estimated to last? 

A. I did. 

Q. And the division there is correctly done, is it? 

A. Yes, sir; it is. 

Q. Now, Mr. Diehl, will you state what errors or discrep- 
ancies you have found in this exhibit, if any? 

A. For the total tonnage shipped in the years 1907 to 1911, 
inclusive, from the Mesabi Eange, I obtained a total of 124,- 
224,631 tons, as against 124,224,681 tons, shown on the ex- 
hibit. 

Q. To what is that discrepancy due? 

A. I cannot explain it. 

Q. It seems to be due to the niisreading of a "3" for an 

"8." 

A. Something of that sort. 

Q. It is a difference of 50 tons, is it? 

A. Fifty tons is the difference. 

Q. In the Menominee Eange, do you find a discrepancy? 
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A. In the Menominee Range we found a discrepancy of 
270,000 tons, which, as near as I could deterroine, is due to a 
transposition of figures in reading off totals from the Iron 
Trade Review's statements. There is one of the totals which 
reads, I believe it is, 964,000 and some odd tons, and if that 
were read 694,000 it would give that difference. That is the 
only way that I could explain that. 

Q. Then the correct figure for the Menominee Range ship- 
ments from 1907 to 1911 is 20,668,181? 

A. Yes, sir ; that is as far as I am able to determine, with- 
out having access to the records of our company in Duluth, to 
check up any details. This is according to the Iron Trade 
Review's statements. 

Q. Now, have these same corrections been carried into the 
group of figures immediately below, in which the tonnage is 
divided between the Steel Corporation and the other opera- 
tors? 

A. The total tonnage of the United States Steel Corpora- 
tion shipped 1907 to 1911 is an independent calculation, by 
picking out the Steel Corporation mines. 

Q. As shown by the Iron Trade Review? 

A. As shown by the Iron Trade Review, and the total I 
obtained is 77,518,369 tons. 

Q. For the Mesabi Range? 

A. For the Mesabi Range, as against 77,500,419 tons shown 
on the exhibit. The difference is a little less than 18,000 tons. 

Q. To what is that discrepancy due? 

A. I cannot explain that from the information available 
here. 

Q. Do all of these Iron Trade Review schedules and tables 
agree with one another? 

A. No, sir; they do not. They sometimes appear to have 
obtained figures which are not exactly correct, and on the — I 
believe it is the report of 1912 — they make a correction of 
30,000 tons which was left out from the 1903 shipments. That 
is shown as a foot note on that 1912 report. 

Q. Substantially, however, the Iron Trade Review figures 
are correct, are they? 

A. Substantially they are very correct. 
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Q. The other corrections on this exhibit which is before 
yon are those that are made necessary by the corrections that 
you have explained? 

A. Yes, sir. The others result from these three changes. 

Q. And with these exceptions that you have mentioned are 
these statements correct? 

A. They are. 

Q. Now I show you Exhibit 104, entitled ' ' Statement show- 
ing tonnages of merchantable iron ore for Lake Superior dis- 
trict by ranges, January 1st, 1912," and ask you whether you 
personally have checked that statement, and if so with what 
original documents? 

A. I have checked the statement. The Steel Corporation 
tonnages for the Mesabi range checked with the tonnages 
which were reported to the Minnesota Tax Commission as of 
1912 and with the corrected tonnages on which the 1912 as- 
sessment was based. 

Q. How about the other interests' tonnage on the Mesabi 
for 1912? 

A. I would like to say that adjustments have been made 
in this Steel Corporation tonnage by adding to it the Steel 
Corporation's tonnage in the Mahoning, Biwabik and Union 
mines, and deducting from the Corporation the ore in the Hill 
properties which the Corporation does not expect to mine pre- 
vious to January 1, 1915. 

Q. You say you have deducted from the Steel Corpora- 
tion's tonnage all of the Hill ores except that tonnage which 
was prepaid and not taken out up to January 1, 1912; also 
the minimums for 1912, 1913 and 1914? 

A. Yes, sir. 

Q. And the balance of the Hill tonnage is shown in the ton- 
nage of other interests? 

A. In the tonnage of other interests. 

Q. Where do you get the tonnages for the Vermillion range 
as shown on this exhibit? 

A. The Vermillion range tonnages are those which agree 
with the records of the Minnesota Tax Commission. The Steel 
Corporation tonnages were reported by us to the tax commis- 
sion and verified by their engineers ; and the independent in- 



6964 GUY B. DIEHL. 

terests, which, are 648,236 tons, were obtained from the records 
of the tax commission. 

Q. How about the Michigan ranges? Have you checked 
those figures? 

A, I have. 

Q. With what? 

A. The information was obtained from Mr. Finlay's re- 
port to the Michigan Tax Commission. 

Q. Do those figures check with the figures given ia Mr. 
Finlay's report? 

A. They do, making corrections for the Steel Corpora- 
tion's proportion of ownership in the Lake Superior and 
Queen group of mines, and in the Pewabic. 

Q. The Cuyuna tonnages are those given by Mr. Zapffe 
in his testimony in this case? 

A. They are. 

Q. Have you verified the calculation of percentages that 
appears in this exhibit? 

A. I have. 

Q. Are those correct? 

A. They are correct. 

CEOSS EXAMINATION 

By Me. Colton : 

Q. Tou say the tonnages for the Cuyuna range are those 
given by Mr. Zapffe? 

A. Yes, sir. 

Q. Are you familiar with the question of whether Mr. 
Zapffe made kny distinction between developed ore and prob- 
able ore, or do you just take 417,000,000? 

A. I was instructed by Mr. Sebenius and Mr. Olcott to use 
that figure^l7,000,000. 

Q. You do not know whether that is the maximum fig- 
ure used by this Mr. Zapffe or not? 

A. No, sir; I do not. 

Q. You know nothing about the Cuyuna range? 

A. I heard the testimony here in regard to it. 
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Me. Eeed : You do not offer this as any judgment of your 
own on that subject? 

The Witness : No, sir ; I do not. 

By Me. Colton: 

Q. As to the Hill tonnage, on January 1, 1912, all of that 
tonnage was of the United States Steel Corporation, was it 
not? 

A. That is my understanding. 

Q. But, for the purposes of this exhibit, you have treated 
the Hill tonnage, with the exception of the minimums from 
January, 1912, to January, 1915, and the prepaid tonnage, as 
a part of the other interests than the United States Steel Cor- 
poration? Is that right? 

A. I have treated the minimums and the prepaid tonnage 
as part of the Steel Corporation's. 

Q. And everything else as a part of other interests? 

A. And everything else as a part of other interests. 

Q. What are these penciled corrections on this exhibit, Mr. 
Diehl? 

A. Those are totals of three items which are generally 
classed as the Menominee range — ^the Menominee, Crystal 
Falls and Iron Eiver districts, which are made for my per- 
sonal information. 

Q. Well, did you find any correction to be made in the 
exhibit entitled ' ' Statement showing tonnage of merchantable 
ore for Lake Superior district by ranges"? Did you find 
any correction from an arithmetical point of view? 

A. No correction. 

Q. How is this tonnage opposite the Menominee range 
and under the Steel Corporation, of 11,416,500 tons, found 
in Finlay's report, if at all? 

A. It is given by mines. I picked out the individual mines 
belonging to the Corporation and totaled them up. 

Q. You used your knowledge of the mines of the Corpora- 
tion to get that total? 

A. The ownership is also given. 

Q. The ownership of the mine is put in that? 

A. Yes. 
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Q. And' that is true of each of the other totals appear- 
ing under the heading of Steel Corporation Tonnage down 
from the Menominee through the Gogebic? 

A. Yes, it is. 

Me. Eeed: How about the Pewabic? 

The Witness: That is given in Fiulay's report, I think, 
under the Pewabic Company. 

By Mk. Colton : 

Q. And you would have to make a correction for that? 

A. I would have to make a correction for that. 

Q. And you have made a correction for that, and is there 
any other mine in that region that you corrected for? 

A. The Lake Superior group of mines, and the Regent. 
Those are on the Marquette Range, ia which the Steel Cor- 
poration owns a three-quarters interest, and the Cleveland- 
Cliffs Company one-quarter. 

Q. And wherever these 417,000,000 appear on the Cuyuna 
Range in the exhibits, to which you have just testified, you 
got it from the same source? 

A. I did. 

Q. So far as the reserves appearing in the exhibit headed 
"Statement showing iron ore properties in the Lake Supe- 
rior district belonging to the Steel Corporation, date of ac- 
quisition and tonnages as of January 1, 1912," so far as 
the reserves of April 1, 1901, are concerned, your connection 
with this exhibit is purely one of arithmetic, is it not? 

A. As far as that column is concerned, it is; that entire 
column is purely a matter of arithmetic, the sum of the other 
preceding two. 

Q. Is there any portion of this exhibit that you had any 
connection with, other than just as a matter of arithmetic? 

A. I am familiar with all of the properties of the Cor- 
poration, and especially the Minnesota properties. 

Q. I am now speaking of the preparation of this exhibit ; 
did you have anything to do with it as a matter of judgment? 

A. I do not quite understand your question. 

Me, Reed: Is there any judgment expressed in it? 
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By Mr, Colton : 

Q. Yes, is there any judgment expressed in this exhibit, 
from your point of view? 

A. No, it is a statement of fact. 

Q. It is a statement of fact taken from what sources'? 

A. From the records of the Oliver Iron Mining Company, 
and the tonnage figures from Mr. Finlay's report to the Mich- 
igan Tax Commission, and from figures which agree with the 
records of the Minnesota Tax Commission. 

Q. Now, what tonnages are taken from the Oliver Iron 
Mining Company, if any? 

A. Tonnages? 

Q. Yes. 

A. These shipments were prepared from the records of 
the Oliver Company. 

Q. Are those shipments the only things that were taken 
from the records of the Oliver Iron Mining Company? 

A. I do not know how far you would call the records of 
tonnages Oliver Company records or Tax Commission re- 
cords. 

Q. You got them from the Tax Commission finally? I 
mean your final source of information was the Tax Commis- 
sion? 

A. Finally it was. We are compelled to report every year 
to the Tax Commission. 

Q. And you used 'the tonnages of the Tax Commission in 
the column entitled "Eeserves as of January 1, 1912?" 

A. I did. 

Q. Excepting that in arriving at the reserves as of Janu- 
ary 1, 1912, you treated all the Hill property, with the ex- 
ception of that set forth in section 2, page 4, as belonging to 
other interests than the United States Steel Corporation; is 
that correct? 

A. It is. 

Q. And the total amount of tonnage appearing on section 
2, page 4, is how much? 

A. That question covered what? 

Q. The total amount of Hill tonnage appearing on that 
page ; make it read that way. 
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A. That is eighteen million, eight hundred and some odd 
thousand tons. I would have to add it up to get the exact 
figure. 

Q. At this date of course the Hill tonnage, as you under- 
stand it, was still in your possession, the same as you testi- 
fied as to the other exhibit ? 

A. On January 1, 1912, I understand that it was in our 
possession. 

Q. By the Hill tonnage I mean the tonnage contained in the 
lands which were leased to the Steel Corporation on January 
2, 1907. 

A. Yes. 

Mr. EtEed: By lease dated that date? 
Me. Colton : Dated that date, yes. 

By Mr. Colton: 

Q. Are there any shipments in the exhibit entitled ' ' State- 
ment showing iron ore properties in the Lake Superior dis- 
trict belonging to the United States Steel Corporation, ' ' taken 
from the Iron Trade Eeview? 

A. Not that I know of ; I compared the figures in the state- 
ment with the figures published in the Iron Trade Eeview. 

Q. And they are substantially the same? 

A. They are substantially the same; the statement was 
prepared from the records of the Oliver Company. 

Q. Now, referring to the Iron Trade Eeview statements of 
shipments from the different ranges, I show you Exhibit No. 
437, entitled "Iron Trade Eeview, Lake Superior Iron Ore 
Shipments, Gross Tons for 1909 and Previous Years," and I 
ask you whether or not your source of information for ship- 
ments from the various ranges, as set forth in the exhibits as 
to which you have testified, as coming from the Iron Trade 
Eeview, is from similar information as this? 

A. It is. 

Q. Do you know whether you used this particular paper 
entitled "Iron Trade Eeview, Lake Superior Iron Ore Ship- 
ments, Gross Tons for 1909 and Previous Years," do you 
know whether you used that particular one? 

A. I did not. 
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Q. WTiat one did you use? 

A. The statement for the following year, 1910, and pre- 
ceding years, and the one published the year following, which 
gave 1911. 

Q. As I understand it, these statements of shipments 
gotten out by the Iron Trade Eeview are corrected from year 
to year, so that there will be occasionally a correction made in 
one year that will not appear ia. the other, but that as a rule 
they make no substantial difference in the figures? 

A. As a rule they do not ; they are minor corrections. 

Q. The various properties you knew yourself, or did you 
take those as reported to the Commission, as designated un- 
der the first column of the exhibit, "Statement showing iron 
ore properties in the Lake Superior district"? 

A. I know those containing ore. This list contains also a 
number of descriptions which do not contain ore, are not ore- 
bearing, but those were taken from the company's records 
and are reported to the Tax Commission. 

Q. What I am trying to get at is, this comes direct from 
the Tax Commission, does it? 

A. Yes; I compared these descriptions and the corres- 
ponding tonnages with a copy of a statement that is in the 
records of the Tax Commission, with the corrections made. 

Q. Was this tonnage of 77,518,369, as total shipments of 
the United States Steel Corporation, taken from the records 
of the United States Steel Corporation or taken from the 
Iron Trade Eeview? 

A. Those are my own figures, taken from Iron Trade 
Eeview statements. 

Q. And the same is true of the total by all operators? 

A. That is the difference between the Steel Corporation 
shipments and the total. 

Q. But the total was taken from the Iron Trade Eeview? 

A. Yes, it was. 

Q. Now, as to the ore reserves appearing on Exhibit en- 
titled "Statement showing (a) tonnages shipped; (b) average 
yearly shipments; (c) ore reserves as of January 1, 1912," 
the ore reserves as there set forth are taken from the pre- 
vious exhibits? 
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A. They are. 

Q. Concerning which you testified? 

A. Yes, sir. 

(The following stipulation was entered upon the record 
by consent of counsel) : 

It is agreed that Exhibit No. 103 may be corrected now 
according to the testimony of Mr. Diehl, and that it shall be 
printed in its corrected form. 

By Mb.. Colton : 

Q. You were instructed to treat the Hill tonnages in the 
manner you treated them in this exhibit, were you? 

A. I was. 

Me. Colton : That is all. 

Mb. Eeed: That is all, Mr. Diehl. 
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was called as a witness on behalf of the Defendants, and being 
first duly sworn, testified as follows : 

DIEECT EXAMINATION 

By Mb. Eeed : 

Q. Where do you live ? 

A. Staunton, Virginia. 

Q. What is your occupation? 

A. I am a chemist and geologist. 

Q. How long have you been a chemist? 

A. I graduated from the University of Virginia in 1886. 
I was subsequently one of the chemists of the United States 
Geological Survey for a couple of years, and then resigned to 
take up private practice and started a laboratory in Staunton 
in 1890 or 1891. I have maintained that laboratory since. 

Q. How long have you been a geologist? 

A. I studied geology at the same time, and commenced 
shortly after leaving college economic geological work. I have 
continued that up to the present time. 
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Q. Are you in the employ of the United States Steel Cor- 
poration? 

A. No, sir. 

Q. Mr. Catlett, have you had occasion within recent years 
to visit the Birmingham district and examine the iron ore 
deposits in that district? 

A. I have, a number of times. 

Q. What was your first acquaintance with the Birmingham 
district? 

A. I first went to the Birmingham district in 1889, and I 
have a number of times since then had occasion to go there 
and examine individual properties. Since 1902, I suppose, 
I have been there once or twice in each year. 

Q. Did you have occasion to go to Birmingham in the latter 
part of the year 1907? 

A. I did. 

Q. At whose request did you go to Birmingham? 

A. At the request of Mr. Gayley, of the Steel Corporation. 

Q. What were Mr. Gayley 's instructions to you at that 
time? 

A. Mr. Gayley asked me to meet him in New York, and he 
said to me, "We have had to buy property, and we would like 
to know what we have." 

Q. When was it he told you that? 

A. I think it was in the early part of November, 1907. 

Q. The early part of November or December? 

A. November. 

Q. November? 

A. Yes. 

Q. Did you go to Birmingham then? 

A. I did. 

Q. With anyone? 

A. No, not to start. Mr. Gayley said he wished to associ- 
ate with me one of the company's geologists, but asked me to 
go ahead by myself and commence to collect information as 
quickly as possible. I was subsequently joined by Mr. Mer- 
riam, and we made our investigation — much of our investi- 
gation jointly, and our report jointly. 
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Q. When did you complete your investigation? 

A. We made a preliminary report in December, which, 
however, was preceded by short letters, and I think possibly 
one personal meeting with Mr. Gayley, and we subsequently 
spent four or five months in the district and furnished a com- 
pleted report in the spring of 1908. 

Q. Have you seen Exhibit No. 100, the report purporting 
to be signed by you and Mr. Merriam? 

A. I have. 

Q. I call your attention to Defendant's Exhibit No. 100, 
being a report on iron ore properties of the Tennessee Com- 
pany made in June, 1908, and purporting to be signed by W. 
N. Merriam and Charles Catlett, and I ask you whether you 
have recently examined that exhibit. 

A. I have. 

Q. Is that a summary of the reports made by you and 
Mr. Merriam on the Tennessee Company's ores? 

A. It is. 

Q. I wish that you would tell us generally what was the 
location of the outlying lands that are mentioned in that 
exhibit? 

A. A portion of these lands were in Tennessee, and a por- 
tion of them north of Morrow's Gap. 

Q. I call your attention to Defendants' Exhibit No. 107, 
which seems to mark out the district between Spark's Gap and 
Morrow's Gap, and ask you whether any of these properties 
that were called outlying lands in your report, Exhibit 100, 
are included within the area that is defined by black and red 
lines on Exhibit 107. 

A. I am not absolutely certain whether they were or not, 
but I believe that the outlying lands were all outside of the 
boundaries there referred to. 

Q. In any event the township numbers of the outlying lands 
are stated on your report, are they not? Do you remember? 

A. Of course it was in the full written report, but on the 
summary to which you refer I am not certain whether that is 
shown or not. 

Q. The exhibit itself will show. 
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Have you been familiar with the Birmingham district since 
1907, Mr. Catlett? 

A. Yes, sir; I think that two or possibly three times every 
year I have had occasion to go there and examine some one 
or more properties. 

Q. And your familiarity has continued right along since 
1907? 

A. Yes. 

Q. When you went there in November, 1907, did you make 
any investigation to ascertain the efficiency of the blast fur- 
naces of the Tennessee Company? 

A. In my discussion with Mr. Gayley I was impressed with 
the fact that Mr. Q-ayley was not fully advised as to southern 
conditions, and therefore when I reached there in advance of 
Mr. Merriam, I sought to collect as quickly as possible in- 
formation which I thought would be of service to him in en- 
abling him to determine the value of those properties which 
had been acquired and the best way m which to handle them. 
The first thing I did was to get hold of the furnace records. 
I went to the auditing department and saw the original re- 
cords and had them prepare under my direction a statement 
setting forth the facts which I believed would particularly 
appeal to Mr. Gayley. I have a duplicate copy of that state- 
ment with me, and there are some points of it which I think 
are exceedingly striking. 

Q. Did you get any statement of blast 'furnace costs and 
practice for September, 1907? 

A. I did. 

Q. Would you produce that, please, Mr. Catlett? 

(The witness produced a paper which was marked "De- 
fendants' Exhibit No. 114.) 

Q. I call your attention to Defendants' Exhibit No. 114, 
Mr. Catlett, and ask you what that is? 

A. That is a duplicate copy of the statement to which I re- 
ferred as having been prepared under my directions in the 
auditing depsirtment of the Tennessee Coal, Iron & Eailroad 
Company in November, 1907, and which I sent to Mr. Gayley. 

Q. When was that duplicate copy made? 
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A. At that time. I have retained it in my possession since 
then. 

Q. And this Exhibit 114, just produced by you, is one 
of the copies made at Birmingham at that time, in 1907, is it? 

A. It is. 

Q. Are you familiar with the costs of other companies 
then operating in the Birmingham district 1 

A. I had occasion and opportunity from time to time to 
see cost sheets of some of the other companies, and had acted 
in a consulting capacity for the Alabama Consolidated Coal & 
Iron Company that were operating three furnaces in that dis- 
trict, and in that way was thoroughly familiar with the ordi- 
nary costs of the district. 

Q. Were you familiar also with the costs of furnace work 
and pig iron production in Eussellville? 

A. I had had the opportunity then to see at least one de- 
tailed cost sheet. I have since had opportunity to see others. 

Q. Mr. Catlett, I want to call your attention to some of 
the items that appear on Exhibit 114. To begin with, what is 
the crucial test of good or bad furnace practice? What item 
does an experienced man first look to when he finds a blast 
furnace cost sheet? 

A. I would say that, taking everything into consideration, 
the question of coke consumption measures the efficiency in 
all departments, including the quality of the raw material. 
It is possible for a furnace as a tool to do good work and still 
the results to be very unsatisfactory commercially; but if 
the coke consumption is high it indicates that some link in 
the chain of production is bad. 

Q. Now, let us take this item of coke consimiption in the 
Tennessee Company's furnaces in September, 1907. To be- 
gin with, was furnace No. 1 then running? 

A. It was not. 

Q. Take furnace No. 2. How many pounds of coke did 
that furnace take at that time to make a ton of pig iron? 

A. 5,006 pounds of coke in September to make one ton of 
pig iron. 

Q. How does 5,006 pounds of coke per ton of pig iron com- 
pare with the usual efficiency in blast furnace practice? 
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A. It was in excess of anything wMch I had ever known up 
to that time. 

Q. In the Birmingham district only, do you mean? 

A. Or in any other district. I had no personal knowledge 
of work in the northern furnaces, but I had some knowledge 
of the work in the Virginia and Tennessee districts. 

Q. Take some of these other coke consumptions. I notice 
that furnace No. 3 was using 4,439 pounds of coke per ton of 
pig iron. Is that high or low? 

A. That is also higher than any other figure that I had 
ever seen up to that time. 

Q. Take furnace No. 4, using 2,991 pounds; how is that 
figured? 

A. That was a fair return, based upon the burden as 
shown at that time. That furnace carried about one-fourth 
of the burden in brown ore. 

Q. How about furnace No. 5, which seems to have used 
3,302 pounds? 

A. That was high. 

Q. No. 6, which appears to have used 3,437 pounds? 

A. That was also high. 

Q. How do those figures compare with the cost at other 
southern furnace plants ? 

A. I would say that the average coke consumption, as I 
knew it up to that time, where they were using the red ore 
only, would run about 3,300 pounds per ton of iron, but where 
they were able to mix a fair proportion of brown ore with it, 
the normal coke consumption was about 3,000 pounds, and 
this would get less as the proportion of brown ore increased. 

Q. Take the average coke consumption of the company, 
which appears to be 3,812 pounds per ton of pig iron over 
all the blast furnaces of the Tennessee Company; how did 
that compare with the usual quantity of coke consumed in 
making iron throughout the South? 

A. It was high, very high. 

Q. Did you ever know any group of furnaces whose pro- 
duction ran as high for a month as those of the Tennessee 
Company appear to have run in that month under considera- 
tion, whose coke consumption ran as high as that? 
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A. No, sir. 

Q. In other respects, how was their practice, Mr. Catlett? 

A. In some respects the practice was very good, but the 
sum total was bad, and the cost for the manufacture of iron 
was high. 

Q. What was the average cost of making pig iron for that 
company in the month of September, 1907 ? 

A. $11.88. 

Q. That is furnace cost, is it? 

A. Yes. 

Q. Does that allow any interest on the investment? 

A. No, sir. 

Q. Does it allow anything for depreciation? 

A. No, sir. 

Q. Does it allow anything for general office expense? 

A. No, sir, except the plant expenses. 

Q. Except right at the plant itself? 

A. Yes. 

Q. How do these costs compare with the costs of other 
Southern furnaces with which you axe familiar? 

A. They were higher than the cost of other Southern fur 
naces with which I was familiar. 

Q. You know the cost of some of the other companies in 
the Birmingham district? 

A. I do. 

Q. "Were these higher than their costs? 

A. Yes. 

Q. You knew the cost of some of the furnaces in the Rus- 
sellville district, did you? 

A. As I stated, I have had an opportunity to see one re- 
port at that time, of a furnace in Russellville. I have since 
had an opportunity to see some additional reports in that 
district. 

Q. How do these costs compare with the Russellville 
costs? 

A. They were high as compared with Russellville costs. 

Q. Where is Russellville? 

A. In the northern part of Alabama. 

Q. About how far from Birmingham? 
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A. At a guess I would say about 100 miles, but I may be 
wrong about tbat. 

Q. It is some distance away? 

A. Yes. 

Q. Do you know anything about the properties of the 
Sloss-Sheffield Steel Company'? 

A. Only in a general way. 

Q. Have they furnaces at Russellvillel 

A. Yes. 

Q. Have they furnaces also at Birmingham? 

A. Yes. 

Q. In which district can they make iron or steel cheaper? 

A. They have made iron cheaper in the Eussellville dis- 
trict than they have in the Birmingham district. 

Q. The Eussellville district is the center of the brown ore 
deposits, roughly speaking, is it not? 

A. Certain of the brown ore deposits. 

Q. Very large brown ore deposits? 

A. Very large. 

Q. And these Eussellville furnaces run on brown ore al- 
most entirely, do they not? 

A. Yes. 

Q. After you had made your examination there at Bir- 
mingham of the blast furnaces and of the iron mines, did you 
make any recommendations as to further purchases? 

A. I did. 

Q. To whom? 

Me. Dickinson : Objected to as irrelevant. 
The Witness: Mr. Grayley. 

By Mr. Eeed : 

Q. When did you make those recommendations ? 

A. I made them from time to time, and a number of them 
were repeated. I can not say exactly when those recommenda- 
tions were made. 

Q. I wanted to get the general period. In what year, if 
you can tell us that. 

A. I conunenced to make recommendations to make certain 
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purchases shortly after I got there, and shortly after I had 
heen able to obtain some general information. 

Q. Did you recommend any purchases of iron ore proper- 
ties? 

A. Yes. 

Q. ToMr. Gayley? 

A. Yes. 

Q. "Within a few months after you reached Birmingham? 

A. I did. 

Q. What recommendations did you make to him? Just 
tell us what happened. 

Me. Dickinson: That is objected to as irrelevant. 

The Witness: In a general way I recommended to Mr. 
Gayley that the Steel Corporation purchase the other larger 
operating companies in the district. I made this recom- 
mendation for two reasons ; first, because the locations of the 
properties were such that very great advantage could be 
gotten from the economy and convenience of operation if 
they owned the other companies ; and next, because I thought 
they would not object to owning a control of the district, and 
that the result of such control would mean a development 
which I believed would be to the interest of the South. 

Mb. Dickinson: His reasons are objected to as incompe- 
tent. 

By Me. Eeed : 

Q. Was any action taken upon your recommendation to 
purchase other properties? 

A. To my astonishment, not the slightest interest was 
shown in the question of additional acquisitions, and none 
were purchased. 

Q. What companies did you recommend should be pur- 
chased? 

A. The Birmingham Coal & Iron Company was one that 
I recommended should be purchased, because it was in the 
hands of a receiver, and could have been purchased, I thought, 
at a low price. This property has since been acquired by the 
Woodward Iron Company. I recommended that the Sloss- 
Sheffield Coal & Iron Company be purchased, because at that 
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time it was one of the largest producers of foundry iron in 
the district, and its land was contiguous to the land of the 
Tennessee Coal, Iron & Eailroad Company, and I believed 
that it could be purchased at a fair price. I also suggested 
the purchase of the Eepublic Iron holdings in Alabama, and 
the purchase of the Woodward Iron holdings in Alabama. 

Q. Was any action taken on any of those recommenda^ 
tions? 

A. There was no action taken and no interest shown in 
that particular recommendation. 

Q. Did you recommend any purchases of iron ore prop- 
erties, as distinguished from operating companies? 

A. I did. The Tennessee Coal, Iron & Eailroad Company 
properties had been purchased in large bodies, and without 
any special effort to block them up. The result was that 
there was no single property which the Tennessee Coal, Iron 
& Eailroad Company had which I did not believe could be 
greatly relatively increased in value and made far more easy 
for operating purposes by comparatively small and reasonable 
purchases — additional acquisitions of land, and I made such 
recommendations. 

Q. What action was taken on them? 

A. Up to the time that I ceased to have close connection 
with the work, in 1908, no action was taken and no such pur- 
chases were made. 

Q. So far as you know, have any purchases of those lands 
that you recommended be bought been made by the Steel 
Corporation? 

A. So far as I know they have not been, and from reliable 
— ^what I consider reliable hearsay evidence, none have been. 

Mk. Dickinsok : We object to the witness stating what he 
considers reliable hearsay as incompetent. 

Mb. Eeed: Of course, we do not want hearsay evidence, 
Mr. Oatlett. 

Q. Into what hands have these lands since come that you 
recommended the Steel Corporation to buy? 

A. With the exception of the Birmingham Coal and Iron 
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Company of whicli I have spoken, I do not know who has pur- 
chased these properties. 

Q. Do you know that they have since been purchased by 
some outside interest? 

A. That is my information. 

Q. Do you know anything about a purchase within the 
last four months by the Standard Steel Company? 

A. No, sir. 

Mr. Dickinson: That is objected to as incompetent and 
irrelevant. 

By Me. Eeed : 

Q. Do you know anything about a purchase by any steel 
company in the Shade's Valley district within the past four 
months of about 140,000,000 tons? 

A. Not of my own knowledge. I have seen such state- 
ments. 

Q. Any knowledge of such a purchase would be hearsay, 
would it? 

A. Yes, sir. 

Q. Mr. Catlett, what can you tell us as to the brown ore 
reserves of the northern Alabama and eastern Tennessee dis- 
tricts ? 

A. I have had occasion to visit those districts several times, 
and to examine individual properties. I have made no de- 
tailed study of the district as a whole. 

Q. Is there any large quantity of brown ore in those dis- 
tricts? 

A. Based upon geologic evidence and from the sections I 
examined, I am confident that there are very large deposits of 
brown ore in that section. 

Q. Do you know whether the Tennessee Company owns 
any considerable amount of brown ore in that region? 

A. They own none, to my knowledge. 

Q. Did they own any at the time you made your examina- 
tion 

A. They did not. 

Q. (Continuing) and valuation of these properties in 1907 
and 1908? 
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A. They did not. 

Q. Are there any steel companies now running on those 
brown ores? 

A. No, sir. 

Q. Are there any furnace companies now running on them? 

A. The Sloss-Sheffield Coal & Iron Company has two fur- 
naces there, one of which I know to be in operation. I do 
not know whether the other one is or not. 

Q. There are a number of other furnaces in eastern Ten- 
nessee, are there not? 

A. Yes, sir. 

Q. Eunning on these brown ores? 

A. The Mannie furnaces, at Allen's Creek, and there are 
a number of other small furnaces that are working on the 
ores from this same geological horizon, in Tennessee, or were 
working on them when I was last in that district. 

Q: When was that, Mr. Catlett? 

A. It was four years ago when I was at Allen's Creek, and 
two years ago when I was at Sheffield. 

Q. Now, there are some brown ores also in Georgia, are 
there not? 

A. Yes, sir. 

Q. Are you familiar with those? 

A. I have had occasion to examine a number of individual 
properties. 

Q. Have you made an estimate of the total quantity of 
brown ore in Georgia, Alabama and southeastern Tennessee? 

A. No, sir. 

Q. Can you make an estimate of the quantity of brown 
ore available there? 

A. No, sir. 

Q. The Tennessee Company owns some brown ore ia north- 
em Alabama, does it not? 

A. I would say it is not in the northern part of Alabama. 
They own some brown ore to the west of Birmingham, and 
not a great distance north of Birmingham, but not in what 
would be called the northern part of Alabama. 

Q. They do own some brown ore in Alabama, though? 
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A. Yes. The estimated tonnage at that time was 3,000,000 
tons. 

Q. Contrasting the tonnage of brown ore belonging to the 
Tennessee Company with the other reserves of brown ore of 
Alabama, Georgia and southeastern Tennessee, with which 
you are familiar, what percentage would the Tennessee Com- 
pany's holdings of brown ore bear to the total of the deposits 
of which you yourself know ? 

A. I should say it would bear but a small percentage ; pro- 
portionately but a small percentage. 

Q. Would you say less than ten per cent. ? 

A. Of the properties which I know, I would roughly say 
about ten per cent. 

Q. Have you made any study, Mr. Catlett, of the brown 
ores of Texas? 

A. I have had occasion to examine one property there, or 
one ownership there, consisting of a number of properties. 

Q. In what county was that? 

A. It was mainly in Cass County. 

Q. Partly in other counties? 

A. It passed over into Marion County, and the edge of it 
was in Upshur County ; but the principal portion of it was in 
Cass County. 

Q. For what company or interest did you have occasion 
to examine those properties? 

A. I made an examination in the interests of the Atchison 
Eailroad, that had been asked to make certain railroad con- 
nections into that district. 

Q. When was that that you made that examination? 

A. That was in 1910. 

Q. How long did you spend on that examination? 

A, About ten days. 

Q. How many square miles of territory did you cover in 
your examination? 

A. The ownership which I examined amounted to about 
32,000 acres, which would be roughly in the neighborhood of 
50 square miles. 

Q. Will you describe the deposit of ore that you found 
on that property? 
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A. The ore consists of a very thin bed, and is the hardest 
measure of the measures in that section. The result is that 
under the effect of erosion, the ore is left commonly topping 
the hill, and very closely coinciding with the surface. It is 
cut out in the hollows, and is commonly found upon the 
plateaus. 

Q. How is this ore covered? What stripping is neces- 
say, if any? 

A. In many places there is no covering at all existing, 
but as a rule it is found within a few feet of the surface. 

Q. And what is the covering, where there is a covering? 

A. Soft, sandy loam. 

Q. Is this material difficult to remove? 

A. No ; it is very easy to remove. 

Q. I mean the stripping, of course? 

A. No ; it is very easy to remove. 

Q. What is the usual depth or thickness of this bed of 
iron ore? 

A. At times it is a solid bed, and at times it is more 
or less scattered through this soft material. I would say, 
roughly, however, that the bed of ore through that section 
would correspond to a solid bed that would be about two feet 
thick ; possibly a little less. 

Q. Does it ever get any thicker than that? 

A. Oh, yes; at times it is very much thicker than that, 
but I would say that a fair average would be a little less 
than two feet, corresponding with a solid ore. 

Q. What opportunities for examining this had you ? Were 
there mining operations being carried on? 

A. No. There were some pits upon the properties, but 
the examination was mainly confined to surface exposures, or 
natural exposures, where erosion had washed off the covering 
and had exposed the bed. 

Q. How did you ascertain the thickness of the bed? 

A. It-is possible to measure it at a number of places where 
it is exposed naturally, but there were pits where I could also 
make measurements. 

Q. Is this ore broken up at all, or does it have to be 
blasted out? 
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A. It is commorily loose, but sort of in the neighborhood 
of a hard pan. Ordinarily there is some loosening up with 
powder required, and probably that would be more econom- 
ical, but it can be picked out. 

Q. What percentage of the total iron of the region did 
your examination cover? 

A. I have no personal knowledge of the extent of the re- 
gion as a whole. 

Q. You have some knowledge of the geology? 

A. The general geology of the district was easily seen 
in the process of my trip into the section and across it, so 
that I have a pretty clear general idea of the geology over a 
very much larger territory than that I specifically examined. 
The conditions were the same, and I would expect the same 
general conditions to obtain over a very large territory. 

Q. This 50 square miles that you examined was not a large 
part of the iron-bearing territory of northeastern Texas, 
was it? 

A. It was not a large part of what I actually saw. I un- 
derstood it was but a small part of the district as a whole. 

Q. What tonnage of brown ore did you estimate that there 
was contained in this property which you yourself personally 
examined. 

A. I was not willing, from the information available, to 
make any definite estimate as to tonnage. The conclusion 
that I reached was that the conditions were favorable enough 
to warrant the expenditure of whatever might be necessary 
to thoroughly prove up the district before the extension of 
the road was undertaken; and I recommended that that be 
done. 

Q. What was the quality of this ore ? 

A. The quality was very good. 

Q. You took samples of it, did you? 

A. Yes. 

Q. How did it run in iron? 

A. The average samples which I took ran something over 
50 per cent, metallic iron. 

Q. It is a hematite, is it not? 
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A. It is a brown hematite, and would correspond roughly 
with a red hematite running over 60 per cent. 

Q. "Why would it correspond 

A. T beg pardon; not over 60 — yes, it would correspond 
to a red hematite running something over 60. 

Q. The Mesabi ore is a red hematite, is it not? 

A. Yes. 

Q. Why would it correspond to a red hematite running 
over 60 per cent? 

A. The brown hematite is a red hematite combined with 
a certain amount of water of crystallization. That water is 
driven off very readily in the upper part of the furnace, leav- 
ing the ore very porous, .and increasing, by driving off the 
water, the percentage, of iron and the other fixed constituents 
by that much. 

Q. In other words, it contains a quantity of what is known 
as combined water? 

A. Combined water, yes. 

Q. As distinguished from hydroscopic water or moisture? 

A. Yes. 

Q. Is this Bessemer or non-Bessemer ore, this Texan ore? 

A. It is non-Bessemer, but it is low enough in phosphorus 
to be of special value in foundry trade. 

Q. "Would it be a useful ore from which to manufacture 
open hearth steel? 

A. Yes. 

Q. How far was this deposit that you examined from the 
Gulf of Mexico? 

A. It was about 235 miles. 

Q. How far does the body of this Texan ore lie from the 
Gulf? 

A. My information is that it is very much nearer to the 
Gulf than that. 

Q. This was on the upper edge of the area, was it? 

A. Yes. 

Q. Have you considered the question of availability of the 
Texan ore for use on the east coast of the "United States? 

A. I investigated at the time the question of bringing that 
ore to the eastern coast for sale. 
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Q. At present prices of ore and iron in tlie United States 
would it be a commercial proposition ; that is, conld it be done 
with commercial success ? 

Mb. Dickinson: That is objected to as too general and 
vague. 

The Witness : My estimate was that it could be delivered 
in Philadelphia at a fair margin of profit above cost, based 
upon the information which I secured. 

Mb. Dickinson: That is objected to because it is partly 
based on hearsay evidence, and as incompetent. 
By Mb. Eeed : 

Q. Is any company at present engaged in the development 
or marketing of that Texan ore ? 

A. I do not know the name of the company, but the parties 
who control the properties that I examined have been instru- 
mental in the building of a dock at Port Bolivar, have ar- 
ranged for mining the ore, and have actually shipped one 
cargo to Philadelphia. 

Q. With what steamship line, if any, have those people 
made arrangements for shipping the ore? 

Me. Dickinson: Objected to as secondary evidence and 
hearsay. 

The Witness : I saw a letter from the MaUory Steamship 
Company offering to transport the ore at $1.22. 
By Me. Eeed : 

Q. Between what points? 

A. Between Port Bolivar and Philadelphia. 

Q. Mr. Catlett, outside of this area in the Birmingham 
district that lies between Spark's Gap and Morrow's Gap are 
there any deposits of red ore of sufficient size, in veins large 
enough to be mined to commercial advantage, and of sufficient 
iron content to be smelted with commercial success in the 
southern district? 

A. Yes. 

Q. Tell us the location of some of them. 

A. At Attalla, Alabama, the same bodies geologically have 
been developed and operated for a great many years. 

Q. Is any steel being made at Attalla? 

A. Yes. 
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Q. What company is making steel there? 

A. What is now known as the Standard Steel Company, 
formerly known as the Southern Iron & Steel Company, has a 
steel plant at that point. 

Q. Are there any blast furnaces there besides the steel 
works 1 

A. Yes, the steel company has one blast furnace, and the 
Alabama Consolidated Coal & Iron Company have two fur- 
naces at Gadsden, which is a few miles from Attalla. 

Q. Are there any other furnaces in that general district? 

A. There are a number of furnaces in what is known as 
eastern Alabama which are operated mainly on the brown 
ores of that section. The Alabama Consolidated Coal & Iron 
Company have two furnaces at Ironton, and the Anniston 
Furnace Company have one, if not two, furnaces at Anniston, 
and there are several other furnaces in that section. 

Q. How long has this steel works at Attalla been in opera- 
tion? When was it built? If you cannot fix the exact date 
can you tell us whether it was built before or since November 
1st, 1907? 

A. It was in operation previous to that time, I think. 

Q. Are there any other steel works in that general dis- 
trict? 

A. The only one I know of is a small plant at Atlanta. 

Q. Now, in eastern Tennessee are there furnaces that 
operate on those red ores? 

A. There are. 

Q. Where are some of them? 

A. One is at Chattanooga. At that time there were two 
at Chattanooga, now only one, one at Dayton, and two at 
Eockwood that are working upon these red ores. 

Q. Have you ever tried to make an estimate of the quantity 
of this red ore that was available outside of the immediate 
Birmingham district? 

A. I have not. 

Q. In what states does it extend, through what states? 

A. It stretches all the way from Alabama to New York. 
I have myself seen it at least in Pennsylvania, Virginia, Tenn- 
essee, Georgia, Alabama and in New York. 
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Q. To get a monopoly of this ore would require a good 
deal of buying, would it not? 

A. Yes. 

Q. Does it exist in workable quantities in all of these states 
that you have mentioned? 

A. It has been worked in all of those states. The principal 
development of it is in New York, Tennessee and Alabama. 
It is thin in Virginia, and worked to only a small extent in 
Pennsylvania. 

("Whereupon an adjournment was taken until tomorrow, 
Thursday, October 16, 1913, at 10:30 o'clock a. m.) 



CHABLES CATLETT. 6989 

NINETY-SIXTH DAY. 

Empike Building, 
71 Broadway, New York City. 

Thursday, October 16, 1913. 
Before Special Examiner Heney P. Brown. 

Present on behalf of the United States, Me. Dickinson 
and Me. Colton. 

Present on behalf of the Defendants, Me. Lindabtjet, Me. 
Seveeanob, Me. Bolling and Mb. Eeed ; also, on behalf of the 
Great Northern Iron Ore Interests, Me. Chestee W. Ctjthbll. 
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the witness under examiaation at the taking of adjournment, 
resumed the stand. 

DIEECT EXAMINATION (Continued) 

Mr. Eeed: The defendants offer in evidence Defendants' 
Exhibit No. 114, being cost sheet for September, 1907, of the 
Tennessee Coal, Iron & Eailroad Company. 

Mr. Dickinson : This is excepted to as irrelevant and also 
on the ground that it only represents the operations of one 
month. 

(The paper referred to was thereupon marked "Defend- 
ants' Exhibit (Catlett) No. 114, October 16, 1913," and will 
be found "in the volume of exhibits.) 

By Me. Eeed : 

Q. At the time Exhibit No. 114 was prepared for you, 
were the October costs compiled? That is, was it possible 
for you, at that time, to get any later months ' costs ? 

A. It was not. 

Q. Mr. Catlett, what has been your connection with the 
Sloss-Shefifield Steel & Iron Company? 
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A. I have no direct connection with. them. 

Q. Have you advised them in a consulting capacity at any 
time? 

A. I have not. 

Q. Have you any knowledge of their earnings for the years 
1906 and 1907? 

A. When I went to Birmingham in 1907 I got all the in- 
formation I could in regard to the other companies, and 
among others I secured information as to the operations for 
1906, and subsequently obtained those for 1907 of the Sloss 
Company. 

Q. Did you also secure information as to the earnings of 
the Tennessee Company for those years? 

A. Yes, sir. 

Q. How many blast furnaces had the Tennessee Company 
at that time? 

A. They had in the Birmingham district proper fourteen, 
and they had in Tennessee two that were in process of being 
dismantled — there were fourteen, twelve of which were in 
operation. 

Q. How many blast furnaces had the Sloss-Sheffield Steel 
& Iron Company? 

A. They had six. 

Q. All in operation during those years? 

A. My recollection is that they were all in operation at 
that time. 

Q. The Tennessee Company had a steel works there also, 
had it not? 

A. Yes, sir. 

Q. Had the Sloss Company steel works, too? 

A. No, sir. 

Q. What were the earnings of the Sloss-Sheffield Company 
applicable to the payment of dividends for the years 1906 to 
1907? 

Mr. Dickinson : I object to this on the ground that he has 
not shown the sources of his information, what his information 
was, and that a mere conclusion of the witness is called for. 

The Witness : I prepared some figures from information 
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whioh I got at that time, which showed that in 1906 the earn- 
ings of the Sloss-Sheffield Company applicable to dividends 
were $1,000,845, and the earnings of the Tennessee Coal, Iron 
& Eailroad Company applicable to dividends for the same 
year were $1,087,337. 

Mr. Dickinson : This is objected to because the data upon 
which the conclusion is given by the witness are not shown, 
and it is secondary and hearsay evidence. 

By Mr. Eeed : 

Q. In 1907 what were the earnings of the two companies 
applicable to the payment of dividends ? 

Mr. Dickinson : The same objection. 

The Witness: In 1907 the earnings of the Sloss-Sheffield 
were $1,479,663, and the earnings of the Tennessee Coal, Iron 
& Eailroad Company were $1,426,684.58. 

CEOSS EXAMINATION 

By Mr. Dickinson : 

Q. What was the comparative holding in 1907 in the State 
of Alabama of merchantable ores by the Sloss Company and 
by the Tennessee Coal, Iron & Eailroad Company! 

A. I have made no such estimate. 

Q. Do you not know, however, that the ore holdings of the 
Tennessee Coal, Iron & Eailroad Company, of merchantable 
ore in the State of Alabama, were very much larger than those 
of the Sloss-Sheffield? 

A. Not in my opinion, sir. 

Q. Were they not larger in the Birmingham district than 
all the other iron producers operating in that district in 1907 1 

A. That was not my opinion, but I made no definite calcu- 
lation of the tonnages owned by the other companies. 

Q. So that really you cannot form any opinion, then? 

A. No, sir. 

Q. You stated, Mr. Catlett, as' I understood you, that you 
were not in the employ of the defendant. Did you mean by 
that that you did not appear here as an expert, giving your 
opinion as such, and expecting compensation? 

A. No, sir; I appear as an expert, and I expect to render 
a bill for my time and expenses. 
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Q. You do expect to do so ? 

A. Yes, sir. 

Q, And when you spoke of employment, you spoke of con- 
stant employment in another sense? 

A. Yes, sir. 

Q. Have you ever been employed at any time in any other 
connection than the present one in the way you have described 
that connection by the United States Steel Corporation or the 
Tennessee Coal, Iron & Eailroad Company, or any of the sub- 
sidiaries of the United States Steel Corporation? 

A. I have been employed off and on since 1896 by the Car- 
negie Steel Company, first, and possibly by the Carnegie Steel 
Company as such since the formation of the Steel Corpora- 
tion. 

Q. Is that the only one of the subsidiaries of the United 
States Steel Corporation that you have been employed by 
since its formation? 

A. Yes, sir. 

Q. This exhibit, No. 100, here shown you, is signed by Mr. 
Merriam and yourself. Those are not reproductions of any 
autographic signatures ? 

A. No, sir. 

Q. Did you make that summary yourself? 

A. I made, in connection with Mr. Merriam, the summary 
from which this was taken. Mr. Merriam 's office was in 
better shape for the drafting and reproduction of such work, 
and this was redrawn and photographically reproduced in his 
office in Duluth. I compared it at that time with my own au- 
tograph calculations and found it to be correct. 

Q. You mean to say that this is an exact replica, leaving 
out the reproduction of the autographic signatures, of the 
summary which was prepared by you and Mr. Merriam? 

A. That is my knowledge and belief. 

Q. This is not a photographic reproduction of what you 
did, is it? 

A. No, but it was redrawn in Mr. Merriam 's office for the 
purpose of photographic reproduction. 

Q. Was that done after you and he had done the work? 

A. Yes. 
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Q. What other connection did you have with it after you 
and he had done the work? 

A. I went to Duluth for the preparation of our final re- 
port and went over matters and the data at that time, and 
compared the figures with my own autographic calculations. 

Q. You mean you compared the figures shown on that sum- 
mary? 

A. I compared the figures shown on the summary. 

Q. With your own calculations? 

A. Yes. 

Q. What is that summary based on, a larger report, as I 
understand you? 

A. This summary is really the report, so far as the iron 
resources are concerned, but we did make a good many ex- 
planations in the way of descriptions of specific properties. 

Q. Was there a report showing more in extenso and in de- 
tail, the facts of which this purports to be a summary? 

A. Yes; there was a written report accompanying this 
which did go more into detail, but this practically covers the 
results of the written report. 

Q. Was that report signed by you, and Mr. Merriam? 

A. Yes. 

Q. And this you say is a summary of what appears in the 
written report? 

A. Yes. 

Me. Dickinson : We object to this summary on the ground 
that it is only a part of the report submitted, that this is 
based on details and data appearing in a larger and more 
extensive report, that this is only part of what was submitted, 
and that it is secondary, so far as it purports to summarize 
these original data which are not produced in evidence. 

By Me. Dickinson : 

Q. Now, when you went to Birmingham at the request of 
Mr. Gayley, how long did you stay there, Mr. Catlett? 

A. I was there altogether substantially four or five 
months, with certain visits to New York for consultation, 
after which I returned to Birmingham. 

Q. Is the report of which this is a summary a report which 
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was based upon these visits to Birmingliam wMcli you have 
described? 

Mr. Eeed : He has not said this was a summary of the re- 
port. 

Mb. Dickinson: I am. asking him whether it was; I have 
not stated that it was. 

(At the request of Mr. Eeed the question was repeated by 
the stenographer.) 

Me. Dickinson: I think that is a fair question; I am not 
saying whether it was or not. 

Me. Eeed : I think you did in your question. 

(The question was again repeated.) 

Mr. Eeed: I object to that question for the reason that 
the witness has not stated that this Exhibit 100 is a summary 
of the report, but has stated that this is a summary of his 
findings on ore which accompanied the report. 

Me. Dickinson: Let us get a little better understanding 
of that. 

By Me. Dickinson : 

Q. You went there at the instance of Mr. Gayley? 

A. Yes. 

Q. You were there off and on for a period of four or five 
months f 

A. Yes. 

Q. When did you first make a report of the result of your 
examination there? 

A. We made a preliminary report to Mr. Gayley within 
about thirty days after we reached there. 

Q. Was that a verbal or signed report? 

A. It was in the form of a letter, as I recall it, stating 
substantially what we found were the resources of the com- 
pany. 

Q. Have you got a copy of that? 

A. I have. 

Q. Will you please produce it? 

A. I do not think I have a copy of it here, but if I have 
I will. 
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(After a search the witness produced the report and 
handed it to counsel for the complainant.) 

Me. Dickinson : We offer this in evidence as Government 
Exhibit 440. 

Me. Eeed: No objection. 

(The paper referred to was thereupon marked "Govern- 
ment Exhibit (Catlett) No. 440, October 16, 1913," and will 
be found in the volume of exhibits.) 

By Me. Dickinson : 

Q. State, Mr. Catlett, whether or not at the time you were 
in Birmingham doing the work to make this report, of the 
then known available commercial ore in the Birmingham dis- 
trict, was not the cream of the district between Sparks Gap 
and Grace's Gap? 

Me. Eeed : Read that question, please. 
(The question was read by the stenographer.) 
The Witness: Yes, that was the thickest portion of the 
district. 

By Me. Dickinson : 

Q. You stated in this report, did you not, as follows: 
' ' The cream of the district may be said to lie between Sparks 
Gap and Grace's Gap"? 
• A. Yes, sir. 

Q. Was that a correct statement? 

A. Yes, sir. 

Q. As you believed? 

A. Yes, sir. 

Q. Now, from Sparks Gap to Grace's Gap, do you know 
the extent of the holdings of then known available ore, by the 
Tennessee Company? 

A. Practically all of their ore was within that territory, 
as is shown by the statement. 

Q. Mr. Catlett, after this preliminary report was made, 
you made another report, did you? 

A. Yes, sir; which is set forth in the statement which has 
been submitted. 

Q. I want to understand you. You made another report 
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after this, and of that other report Defendant's Exhibit No. 
100 is a summary? 

A. Yes, sir. 

Q. Have you a copy of that other report? 

A. No, sir; not with me. I think I have it in my papers 
at home. 

Q. Did you furnish a copy of it to Mr. Gayley? 

A. At that time? 

Q. Yes. 

A. Yes. 

Q. Did you ever get it back? 

A. No, sir. I think I have retained a copy of it in my own 
files, but I do not have it with me. 

Q. So far as you know, it is in the possession of either 
the Tennessee Coal, Iron & Railroad Company or the United 
States Steel Corporation? 

A. So far as I know, sir. 

Q. You came to the conclusion there that the operation of 
these furnaces, as shown in those reports of September, was 
costly and inefficient? 

A. Yes, sir. 

Q. Was that on account of the character of the ores or the 
manner in which they were handled ? 

A. Mainly on account of the manner in which they were 
handled. 

Q. Well, those were things which could be bettered? 

A. Yes, sir; I believed that the practice could be very 
much bettered. 

Q. Did you recommend any changes in the way of pro- 
cedure ? 

A. In a general way I recommended that the character of 
the coke be improved, which could be done under the methods 
which they were then pursuing, and I also recommended the 
installation of by-product coke ovens. 

Q. Do you know whether or not the methods have been 
improved and the results have been much better? 

A. I understand that they have. 

Q. You made no examination into costs prior to Septem^ 
ber, 1907? 
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A. No, sir. 

Q. Who was operating it in September, 1907? Had the 
Steel Corporation taken it over then or not? 

A. No, sir. 

Q. It had not? 

A. No, sir. 

Q. That was the old management? 

A. Yes, sir. 

Q. When did you first go there in 1907 representing the 
Steel Corporation? 

A. It was early in November, and somewhere between the 
1st and the 7th, as I recollect it. 

■Q. Had you ever been there before that? 

A. I had been in the district before that ; yes, sir. 

Q. Well, had you made any report to the Steel Corpora- 
tion or made any representations to them before that, in 
regard to those properties? 

A. I had made no definite representations, because I had 
no exact information. 

Q. Well, did you make any kind, and if so, to whom? 

A. Not to the Steel Corporation. In 1896 I had some ne- 
gotiations with Mr. Carnegie about some southern proper- 
ties, and I suggested to him then that he might buy the Ten- 
nessee Coal & Iron Company, which had the reputation of be- 
ing a large and valuable property. 

Q. Well, I mean in 1907, before you went there in Novem- 
ber, did you make any representations to them? 

A. No, sir; I made no representations, and had no re- 
quests for information. 

Q. After you went there and examined the territory, you 
made some recommendations as to purchasing other prop- 
erties; you recommended the purchase of other large oper- 
ating companies in that district, I believe you said? 

A. I did, but I should more properly have said that I 
recommended the consideration of the purchase. I did not 
have such detailed information in regard to those other prop- 
erties as to specifically recommend their purchase. 

Q. Oh, I do not mean to suggest that you recommended 
any such thing as terms or gave any report upon them. 
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A. No. 

Q. But you did recommend their taking up the question 
of purchasing them? 

A. Yes, sir. 

Q. These companies that you recommended the purchase 
of, what were they making! 

A. The Sloss-Sheffield Company was making pig iron 
only ; the Birmingham Coal & Iron Company had been mak- 
ing pig iron, and was at that time in the hands of a receiver ; 
the Woodward Iron Company was only making pig iron. 

Q. The Tennessee Company was a large producer of iron 
ore? 

A. Yes, sir. 

Q. And all of these companies were competitors, were they 
not, of the Tennessee Company? 

A. Yes, sir. 

Q. Where were they selling generally their products — these 
various companies? 

A. The bulk of the product of all these companies was 
going north of the Ohio Eiver. 

Q. And you say that, to your astonishment, they did not 
show the slightest interest in your recommendation to buy up, 
within these districts, these competitors of theirs in inter- 
state commerce? 

A. Yes, sir. 

Q. Do you not know, as a matter of general knowledge 
and information, that about that time there was a good deal 
being said about the Steel Corporation having taken over the 
Tennessee Coal, Iron & Railroad Company? 

A. Yes, sir. 

Q. There was a good deal said in the papers about it, was 
there not? 

A. Yes, sir. 

Mb. Eeed : That is objected to as hearsay. 

By Mr. Dickinson : 

Q. The taking over of the Tennessee Company was at that 
time being criticised, was it not? 

A. It was being discussed a great deal. 
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Q. Was it not being discussed from tlie standpoiat of pub- 
lic policy? 

A. Yes, sir; but there were discussions on both sides of 
tbe proposition. 

Q. But I am just saying there was a discussion involving 
that question? 

A. Yes. 

Q. At that time? 

A. Yes. 

Q. Next to the Tennessee Company, which company had, 
in volume and richness, the largest amount of ores m that 
district? 

A. I am not prepared to say. 

Q. I will ask you if it was not the Woodward Company? 

A. I cannot say, from my own knowledge, nor from a 
strong opinion. 

Q. I will ask if the Woodward Company was not credited 
at that time with having a large amount of very valuable 
ore iu the Birmingham district? 

A. Yes, sir. 

Q. And this was one of the companies you recommended 
the purchase of? 

A. Yes, sir. 

Q. Mr. Catlett, you were asked about brown ore reserves 
of the northern Alabama and eastern Tennessee districts. 
Did you understand that expression, "eastern Tennessee," 
and, in answering it, did you use it in the sense that it is used 
there where the grand divisions of the state are spoken of 
as east, middle and west Tennessee? 

A. No, sir. 

Q. You had no reference to that? 

A. No, sir. 

Q. And as to whether these were in what is geographically 
there known as middle or east Tennessee you are not under- 
taking to say? 

A. No, sir. 

Q. When you spoke of a number of furnaces in east Ten- 
nessee that were running on brown ores, you mentioned the 
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Mannie furnaces at Allen's Creek, and no others. What 
others did you have in mind? 

A. I do not recall the names of them. There were one or 
two other small furnaces in that section of Tennessee when I 
was last there, in operation; small furnaces only. 

Q. They were very small, were they not? 

A. Yes. 

Q. Probably not over 60 tons each, were they? 

A. I should say that they would run nearer 75 or 80 tons. 
They were small furnaces. 

Q. When you were at Mannie, were there one or two fur- 
naces in operation? 

A. Two furnaces were in operation when I was there. 

Q. What year was that? 

A. I am not certain. 

Q. I am not particular about it, but do you know whether 
there are any furnaces in that section operating now or have 
been within the last year? 

A. No, sir. 

]\Ie. Eeed: You do not know, or you know there are not? 

The Witness : I simply do not know. 

By Mk. Dickinson : 

Q. That is the way I understood him. 

You made no estimate based upon actual figures of opera- 
tion that had taken place in regard to the cost of taking out 
the Texas ores? 

A. No, sir. 

Q. You state there that the average thickness of the bed 
in Cass County, covering an area of something like fifty 
miles, would be about two feet, as I understood you. Is that 
what you intended to say? 

A. Yes, sir. It would correspond to what would be a solid 
bed of something less than two feet in thickness. 

Q. How did those variations run? Do you know? Was 
it pretty uniform at two feet, or were there large areas where 
it was very much less and large areas where it was very much 
more? What I am trying to get at is what were the extremes, 
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and to what extent they prevailed, if you can give me an idea. 

A. There were sections there where I was satisfied it 
would not be workable; but in the portions which I consid- 
ered as workable, the average would run about as I have 
stated. 

Q. What did you consider as workable? What would be 
the minimum? 

A. It would vary at each point and on each property, de- 
pending upon the relation of the ore to the surface and its 
relation with the overburden. At points even six inches of 
ore could be satisfactorily operated, if it were lying directly 
on the surface. At other points four or five feet might be 
the limit of economic working, on account of the amount of 
stripping and the amount of waste that would go with it. 

Q. That varied very much in different places? 

A. Yes, sir. 

Q. And there was very much of this territory that you 
considered non-workable ? 

A. Yes, sir. 

Q. Did you make any figures or estimates as to the per- 
centage either way? 

A. No, sir. 

Q. Could you give that now? I mean, such as would be 
worthy of a scientific opinion? 

A. In a general way I would say that from five to ten per 
cent, of the territory over which I went would carry workable 
ore. 

Q. And you examined various parts of about 50,000 acres ? 

A. Thirty to thirty-two thousand acres. 

Q. Yes, in Cass County? 

A. In Cass County, and it may have gone on the edge of 
Upshur and the edge of Marion. They were not connected 
tracts. 

Q. Then these ore lands were not one continuous body? 

A. The ownership did not comprise one continuous body. 

Q. But the ore-bearing lands were? 

A. Yes. 

Q. You went there for the purpose, I believe, of advising 
the railroad company as to the extension of the railroad? 
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A. Yes. 

Q. That involved a contemplated outlay of considerable 
capital? 

A. Yes. 

Q. And you made such a careful examination as you felt 
justified you in advising them one way or the other about 
that? 

A. Yes. 

Q. You stated that you estimated that this ore could be 
delivered in Philadelphia on a certain basis. What were your 
data for making that estimate ; what personal knowledge did 
it involve, and how far was it based on your ideas of what 
might prevail? 

A. The cost of mining was entirely a matter of opinion; 
the question of the transportation and the cost was informa- 
tion secured from railroad offices, as to the rate which I 
understood was then in force. 

Q. What rate was that? 

A. That rate was one dollar per ton. My information as 
to water transportation was based primarily on a letter from 
the Mallory Steamship Company offering to take such ore to 
Philadelphia for $1.22. 

Q. When was that letter written? 

A. I do not know, sir ; previous to my visit there. 

Q. How long previous to your visit? 

A. I do not know. 

Q. Do you know whom it was written by? 

A. No, sir. 

Q. To whom was it written? 

A. It was written to Mr. Wesley Merritt, who was then 
Industrial Commissioner of the Atchison Eailroad. 

Q. Do you know the writer? 

A. No, sir. 

Q. Do you know his signature? 

A. No, sir. 

Q. Did you know anything about the genuineness or au- 
thenticity of the letter or the purposes for which it was 
written of your own knowledge? 
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A. Nothing except what is shown on the face of the 
letter. 

Me. Dickinson : That is all. 

EE-DIRECT EXAMINATION 

By Mk. Eeed : 

Q. Mr. Catlett, Judge Dickinson brought out some recom- 
mendation that you made to Mr. Carnegie, but he stopped 
there without asking you what the occurrence was. What 
did you recommend to Mr. Carnegie in 1896 1 

A. I at that time was negotiating with Mr. Carnegie in 
regard to some southern properties, and he seemed to be 
interested himself, and I suggested to him to consider the 
purchase of the Tennessee Coal, Iron & Eailroad Company. 
Mr. Carnegie replied 

Mb. Dickinson: I object to Mr. Carnegie's reply. 

Me. Eeed: Go ahead, please, Mr. Catlett. 

The Witness: (Continuing) Mr. Carnegie replied that 
he "would have nothing to do with that football of specula- 
tion." 
By Me. Eeed : 

Q. Did the matter drop there? 

A. The matter dropped. 

Q. I notice also that in your cross examination you were 
asked to contrast the tormages of the Sloss Company and the 
T. C. I. in the Birmingham district. Where do the bulk of the 
Sloss ore properties lie? 

A. The Sloss Company estimates that their principal 
holdings are in the Eussellville district, of brown ore. 

Q. That is outside of the Birmingham district? 

A. Of the immediate Birmingham district. 

Q. In 1907 what tonnage of ore did the Sloss Company 
claim? 

Me. Dickinson : I object to what they claimed as hearsay 
and incompetent. 

The Witness : The statement made in their report at that 
time was something over 600,000,000 tons. 
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Me. Dickinson: I object to tliat as incompetent, hearsay 
and secondary. 

(Here a paper was marked "Defendants' Exhibit No. 
115.") 

By Me. Eeed : 

Q. I show you Defendants' Exhibit No. 115 and ask you 
what that is. 

A. That is a report of the Sloss-Sheffield Steel & Iron 
Company for 1907, which I got during my examinations in 
Alabama at that time and have retained in my files since. 

Me. Eeed: There is no objection to leaving that with us 
for the time being? 

The Witness: No. 

Me. Dickinsqin: Have you offered that? 

Me. Eeed : I have not yet. 

The Witness: I would like to get back a copy of the 
letter which has been put in evidence. 

Me. Eeed: I think it will be consented to by counsel for 
the Government that both of these exhibits may be returned 
to you after they are copied in the record. 

Me. Dickinson : Certainly. 

By Me. Eeed : 

Q. I notice in this letter, Exhibit 440, that the depth of 
the ore under Shade's Valley is estimated at about 8,000 
feet, and that your calculations as to its workability are 
affected by that estimate. Do you know what subsequent 
drillings have shown as to the depth of that ore? 

A. The statements in that letter were based upon the 
assumption that the dip of the ore would continue as it showed 
up at the surface, and since then my understanding is that the 
additional diamond drill work which we recommended at that 
time has shown a change in the dip which has brought the 
ore very much nearer to the surface. 

Me. Dickinson: We object to that as hearsay. 

By Me. Eeed : 

Q. In other words, your assumption has been proven to 
be incorrect? 
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Mr. Dickinson : I object to that, as he has not said that it 
has been proven to be incorrect; he said that some reports 
to him about diamond drills showed it. 

The Witness: Yes. 

By Me. Ebed : 

Q. Which company had the best ore in the Birmingham 
district in 1907? 

A. The general knowledge of the district was that the 
Woodward Company had the best ore. 

Q. Which company had the next best ore to the Wood- 
ward? 

A. I do not recall any definite idea as to the other prop- 
erties. It was generally conceded among furnace men that 
the Woodward had the better grade ore. 

Q. Is that still the case? 

A. I do not know. 

EE-CEOSS EXAMINATION 
By Mb. Dickinson : 

Q. What is the difference between the Woodward ore and 
the Tennessee Company's ore? 

A. I have no personal knowledge of that, but my under- 
standing is that it was somewhat purer than the ore on 
either side of it. 

Q. Were the workings of the Woodward of that character, 
that you say was reported to be superior, small in comparison 
with the entire body of ore owned by the Tennessee Company 
from Grace's Gap to Sparks Gap? 

A. I have made no estimate of the Woodward holdings, 
but I would expect that the holdings of the Woodward Com- 
pany would be small in comparison with the tonnage of the 
other companies I have named. 

By Mb. Eeed: 

Q. With what other companies? 

A. In the territory between Spark's Gap and Grace's Gap. 

Q. Of all owners? 

A. Of all owners. 

Q. And of all grades of ore? 

A. That is what I intended to say. 
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By Me. Dickinson: 

Q. Of the higher grade of ores from Spark's Gap to 
G-raee's Gap, don't you know that the Tennessee Company 
was credited with holding by far the larger portion? 

A. I do not know that they did of the tonnage, but they 
did on the outcrop; the outcrop itself was greater than the 
others. 

Q. You mean the outcrop along Red Mountain? 

A. Yes. 

Me. Dickinson: That is all. 
Me. Eeed: Mr. Birkinbine. 

JOHN BIEKINBINE 

was called as a witness on behalf of the defendants, and be- 
ing first duly sworn, testified as follows: 

DIEECT EXAMINATION 

By Me. Eeed: 

Q. Mr. Birkinbine, where do you live? 

A. I live at Cynwyd, a suburb of Philadelphia. 

Q. What is your age, Mr. Birkinbine? 

A. Sixty-eight. 

Q. What is your occupation? 

A. I am a consulting engineer. 

Q. And where are you engaged in business? 

A. My office is in Philadelphia, in the Parkway Building. 

Q. As consulting engineer, have you specialized in any 
particular branch of engineering? 

A. One of the specialties of my office is iron ores and iron 
metallurgy. 

Q. How long have you specialized in iron ores? 

A. About forty years. 

Q. Have you any personal acquaintance with the different 
iron ore deposits of the United States? 

A. I have visited a great many of them, in some twenty- 
five or twenty-six states. 

Q. You mean that you personally have examined deposits 
in as many as twenty-five or twenty-six states? 
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A. I have ; also in Mexico and Canada. 

Q. Have you made any reports on these deposits which 
you examined? 

A. Quite a niunber of them. 

Q. Have you acted for different iron ore companies as an 
expert or specialist? 

A. Iron ore companies and iron manufacturing companies 
also. 

Q. Steel companies? 

A. Yes. 

Q. How long have you been acting as a consulting expert 
or specialist for such companies? 

A. I have no special time that I have acted. Most of my 
work is temporary. I am called upon to investigate a prop- 
erty, and the engagement ceases. 

Q. And over what period of time, Mr. Birkinbine, does 
such occupation extend? I mean, how long have you been en- 
gaged in that class of practice? 

A. Oh, I have been engaged in that practice practically all 
the time since I have made a specialty of iron ore work. 

Q. Have you made any special studies of the resources of 
iron ore of this country? 

A. That has been what I might designate as a fad, for 
my office to keep up with the iron ore development and re- 
sources. 

Q. Have you ever done any work for any department of 
the Government on iron ores? 

A. I was called upon in, I think, about 1886, to write a 
monograph for the United States Geological Survey on the 
iron ores east of the Mississippi Eiver — I think that was the 
title — and my impression is I also contributed some data 
prior to 1889, when I undertook the collection of the iron 
ore statistics of the country, which had never been assembled, 
and continued that for some seventeen years. 

Q. In what form were those statistics published? 

A. They were published as monographs of the United 
States 'Geological Survey. 

Q. Under the title of "Iron ore, pig iron and steel," is 
that it? 
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A. No, the monographs that I was responsible for were 
entirely on iron ore. 

Q. Oh, yes. 

A. Others made monographs on precious metals and on 
other metals. 

Q. Were those published annually by the Geological Sur- 
vey? 

A. Published annually, yes. 
. Q. How long did you continue to do that, Mr. Birkinbinel 

A. I did that until 1905 or 1906, and during that inter- 
val I also collected statistics for the two censuses, 1890 and 
1900. 

Q. That is the eleventh and twelfth censuses, as they 
were known! 

A. I think that is so. 

Q. What was your title when you were with the Geologi- 
cal Survey? 

A. My title was a special agent. 

Q. Did you give up your Philadelphia office and your gen- 
eral practice? 

A. Oh, no. The Government merely offered an hon- 
orarium for that service, which really did not pay for the 
clerical help. 

Q. It was not very profitable then, was it? 

A. No, but it was very interesting. 

Q. Have you served in any other positions for the Fed- 
eral Government? Have you acted in any of its 

A. (Interposing) I prepared two maps, one while I was 
acting as special agent, and one by request after I had given 
up that work, showing the distribution of Lake Superior iron 
ores. I think that is all the government work I have done. 

Q. Will you tell us some of the companies for which you 
have acted as consulting mining engineer? 

A. I have never had that absolute title with any company. 
I have been called in in consultation, and very often it has 
gone into other fields. I was connected with the Colorado 
Fuel & Iron Company for a number of years, and a large 
part of my work was outside of the mere mining ; it was the 
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designing of the plant and getting its water supply as well 
as its fuel supply. 

Q. Have you acted for any other companies'? 
, A. Yes; I was also acting in a consulting capacity, par- 
ticularly as to its supply of water, for the Cambria Steel 
Company at Johnstown, and I have at times served quite a 
number of the larger companies. 

Q. Have you done work for any Mexican companies? 

A. Yes, I have done considerable work in Mexico. 

Q. For what companies? 

A. My first investigation in Mexico was to examine the 
Cerro de Mercavo for Mr. Jay Cook. That was in advance 
of the railroads. 

Q. Any other Mexican companies? 

A. I also investigated iron ore properties in Mexico, in 
the states of Oaxaca, Puebla, Hidalgo, Nuevo Leon, and, I 
think, Coahuila. 

Q. Have you done similar work for any Canadian com- 
panies ? 

A. I have examined properties in Quebec and Ontario, I 
think. 

Q. Have you done any work for any mining companies in 
the Adirondack region? 

A. I was connected with Witherbee-Sherman for prob- 
ably three years, during which we investigated the problem of 
concentrating. I was also connected, simultaneously, with 
Mr. Edison in his concentration experiments. 

Q. Mr. Thomas A. Edison? 

A. Yes, sir. 

Q. He made a number of experiments in metallic concen- 
tration, did he not? 

A. Yes. 

Q. Have you had any experience in the Lake district, Mr. 
Birkinbine ? 

A. I have been familiar with the Lake Superior district. 
That is what you mean? 

Q. Yes. 

A. For over thirty years. 

Q. Did you ever report on any of the mines there? 
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A. I have made reports on some of the mines there. 

Q. Did you ever do any work on the Gogebic range? 

A. I was on the Gogebic range when it was little more 
than a prospect at first, and then subsequently I investigated 
for some of the parties the whole Gogebic range as it was 
then understood, about 1885 or 1886. 

Q. Mr. Birkinbine, you had some office in the American 
Institute of Mining Engineers, I believe. What was it and 
when was it? 

A. It is over twenty years ago that I was president, for 
two years. I do not recall the exact dates. 

Q'. Have you any connection with the Franklin Institute? 

A. I was president of that for ten years. 

Q. And the Engineers' Club of Philadelphia? 

A. I was president of that also. 

Q. Have you any financial interest in the United States 
Steel Corporation? 

A. Not a dollar. 

Q. Have you any in any other iron or steel manufacturing 
company? 

A. I have stock in a machine company. 

Q. Has that anything to do with the Steel Corporation? 

A. No; but that is a manufacturing property, which is 
what I imderstood you to ask; and I own some stock in the 
Boyertown Ore Company, which was given to me for services 
in making a report upon it. 

Q. The Boyertown Ore Company? 

A. Yes. 

Q. Where is that? 

A. Near Pottstown, Pennsylvania. 

Q. That has nothing to do with the Steel Corporation, has 
it, as far as you know? 

A. No. I think it is a good property, though, or will be. 

Q. Is that Pennsylvania ores? 

A. That is a property which produced the first iron ore 
used in Pennsylvania, away back in 1730 or something of 
that kind. 

Q. Are you familiar with the Pennsylvania iron ores? 
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A. I am familiar with the iron ores of Pennsylvania; yes, 
sir. 

Q. Is there any iron ore in eastern Pennsylvania and cen- 
tral Pennsylvania? 

A. In central Pennsylvania the Cornwall Hills has been 
producing magnetic iron ore since 1740, and is still producing 
probably about half a million tons a year, with every prospect 
of continued life, if you may judge by the expenditures the 
owners are making toward the future. 

Q. Where does the ore from that mine go? 

A. It is entirely used by the owners of the property. 

Q. Who are they? 

A. They are the Pennsylvania Steel Company and the 
Lackawanna Steel Company; I would say, with the exception 
of a right which is held by the Robesonia Furnace Company. 

Q. How far does this ore have to be carried to get to the 
Pennsylvania Company's blast furnaces at Steelton? 

A. Well, it is not used at Steelton. It is used within six 
miles, at Lebanon. There may be some of it that goes to 
Steelton, but as a rule it is used at Lebanon. 

Q. Where are the Lakawanna Company's furnaces? 

A. Those are at Buffalo now, and also close to the mine, 
near Cornwall. 

Q. Is some of this ore taken from Cornwall to Buffalo? 

A. Oh, no. 

Q. It is all used in the local furnaces of the Lakawanna? 

A. It is all used in the local furnaces. 

Q. Does that mine exhibit any indications of exhaustion? 

A. Not nearly as much as it was supposed to show twenty 
years ago. 

Q. Are there other ores than those in this Cornwall mine 
in Pennsylvania? 

A. There are other ores. There are indications which 
have been developed into exposures at a number of points 
along the south mountain of the same magnetic ore. At 
Boyertown is one of them, and French Creek another, and 
at Albertus another. Then they swing south into the. Dills- 
burg district. Then, in addition, nearly paralleling that in the 
valleys, are deposits of brown hematite, extending in a south- 
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easterly direction through the state. There are fossil ores 
along the north mountain; that is, the Allegheny, carbonate 
ores, and some derivatives of the carbonates, brown hema- 
tites. 

Q. Mr. Birkinbine, in the course of your work for the 
Geological Survey and for the Census of 1890 and that of 
1900, did you have occasion to receive reports from different 
mining properties? 

A. I received reports from every active mine and from 
all of the inactive mines that I could possibly get in com- 
munication with. 

Q. In what districts'? 

A. All over the country. Those reports are made on 
regular blanks which the Government supplied. 

Q. Do you feel that you have a fairly complete knowledge 
of the iron mines of the United States? 

A. Up to the time of my giving up that work I thought 
I had as full knowledge of the iron ores of the country as 
anybody possessed. 

Q. Mr. Birkinbine, in your opinion would any new steel 
company organized now to use, say a million and a half tons 
of iron ore yearly, have any difficulty in securing an adequate 
supply of high grade ore for use in its furnaces, if those fur- 
naces were located say in Illinois, Indiana, Ohio or in Penn- 
sylvania or New York? 

Me. Dickinson: This is objected to on the ground that 
the witness has not shown that he is qualified to express an 
opinion on the subject. 

The Witness: I do not anticipate that there would be 
difficulty in supplying an iron or steel industry such as in- 
dicated. In fact I believe the development of our iron and 
steel industry will not be retarded by the supply of iron ore. 

By Mr. Eeed : 

Q. What will retard it, if the ore supply does not? In 
other words, what influence will have a retarding effect in- 
stead of the shortage of iron ore? 

A. The demand for the product would primarily affect 
the decision as to the erection of the blast furnace ; the rela- 
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tion of labor will probably have as much influence, if not more, 
on the product, than the quantity of iron ore. 

Q. In your opinion is there enough high grade ore to supply 
more than one of such new concerns as I have described? 

Me.. Dickinson: That is objected to on the ground that 
the grades of the ore are not specified in the question, and on 
the further ground that the witness has not shown himself 
qualified to give an expert opinion on that subject. 
(The question was repeated by the stenographer.) 
The Witness: I believe there is, and I can only repeat 
what I have said, that I do not believe the iron ore supply 
will restrict the iron and steel industry of the country. 

By Me. Eeed : 

Q. In your opinion is a monopoly of the high grade ore, 
that is, ore of the present standard of availability of this 
country, possible? 

Mr. Dickinson: This is objected to on the ground that 
the question does not indicate what is meant by the term 
"monopoly," and on the further ground that the witness has 
not shown himself qualified to express an expert opinion on 
that subject. 

The Witness : If you mean by monopoly the absolute con- 
trol of the iron ores of the country, I certainly would say no. 
If you mean that a practical monopoly is possible or practi- 
cable I would also say no. 

Me. Dickinson : This is objected to on the ground that it 
has not been shown what the witness means by the term 
"practical monopoly." 

Mb. Eeed : You may cross examine. 

CEOSS EXAMINATION 

By Me. Colton : 

Q. Mr. Birkinbine, in 1905 were you connected with the 
United States Geological Survey in any way? 

A. I think that was the last year in which I was connected 
with it as special agent. 

Q. At that time you made a report concerning the iron 
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ore industry of the various states during 1905, and concern- 
ing Minnesota you said: 

"As in the year 1904 this State stands preeminent as a 
producer of iron ore, the 21,735,182 tons mined in 1905 being 
slightly more than one-half of the total for the United 

States." 

Is that your recollection of the production of the State of 
Minnesota for 1905? 

A. If it is in that report it is what I understood and be- 
lieved at that time. 

Q. Well, is that not about the quantity? 

A. I would say it is, but I do not recall the exact figures. 

Me. Eeed: Is that report in evidence, Mr. Colton? 

Mr. Colton : I do not know whether it is or not. 

Me. Eeed: You have not offered it? 

Me. Colton: I do not remember; I am not positive 
whether the entire report was offered in evidence or not. 

By Me. Colto^t: 

Q. It continues — I am reading from what it purports to be, 
and I will show it to you — 

"This is an increase over the 1904 production, 12,728,835 
tons, by 9,006,347 tons, or 71 per cent., being the maximum 
output for the state, and a larger quantity than was mined 
in the whole of the United States in any other one year prior 
to 1899. This is also larger than the output of the entire Ger- 
man Empire, including Luxembourg, in the year 1904, but it 
is probable that contemporaneous figures will show that the 
latter may slightly surpass the tonnage of this state in 1905." 

Is that your recollection of the relative importance of the 
State of Minnesota in the year 1905? 

A. It is. 

Q. At that time, in 1905, the State of Michigan was pro- 
ducing about 23 or 24 per cent, of the total production of the 
United States, was it not, Mr. Birkinbine? 

A. I do not recall those exact figures or percentages, but 
I am very willing to say that my recollection is that when I 
wrote that, it was the year that Minnesota had outstripped 
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Michigan; I think it was the first year, and I made the full 
statement and gave to Minnesota the credit which I believed 
it was entitled to, and then drew those comparisons with 
foreign countries. 

Q. And in the year 1905 the Lake Superior district as a 
whole at that time was producing about 78 per cent? 

A. I do not recall that. 

Mb. Ebed: Of what, Mr. Colton? 

Me. Colton : Of the total production of the United States. 
The Witness: I think those figures are all given in that 
report. 

By Me. Colton : 

Q. I call your attention to a statement purporting to be 
written by you, and ask you whether or not Minnesota did 
not produce in the year 1905 about 78 per cent, of the total 
production of the whole of the United States — the Lake Su- 
perior district. 

Me. Eeed : Are you not going to have that marked as an 
exhibit? 

Me. Codton: No; I am simply cross examining the wit- 
ness and reading him a statement from the report. 

Me. Eeed : I object to the use in cross examination of the 
witness of any document which is not marked as an exhibit. 

Me. Dickinson : He can use it to refresh his memory. 

Me. Eeed: (Continuing) Or not identified for the use of 
the Court and counsel. 

Me. Colton: It is already identified as Government Ex- 
hibit No. 368. 

By Me. Colton : 

Q. I show you page 10 of Government Exhibit No. 368, 
for identification, which contains the following: "The maxi- 
mum annual production of the Lake Superior region was, in 
the year 1905, when 33,325,018 long tons were mined, or 78 
per cent, of the total for the whole of the United States." Is 
that correct? 

A. To the best of my knowledge and belief, it is correct, 
and was when I wrote it. 

Q. (Eeading) "The Mesabi range was the largest con- 
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tributor in the Lake Superior region, with 20,156,566 long 
tons, or 60.5 per cent, of the total. ' ' 

A. As near as I can recall, that is correct. 

Q. Now, comparing the production of the Lake Superior 
region in 1905 with the production of the Lake Superior re- 
gion for the year 1912, is it not a fact that the Lake Superior 
region was producing a larger proportion of the total tonnage 
produced in the United States in 1912 than it was in 1905? 

A. I have not the figures before me. I cannot answer 
that. 

Q. I ask you as a man supposed to be familiar with the 
statistics on this subject, if you do not know as a matter of 
fact that the Lake Superior district in 1912 produced ap- 
proximately 84 per cent, of the total production in the United 
States? 

A. No, I do not. I know that the production in the United 
States was about 55,000,000 tons. Now, just what Lake Su- 
perior produced in the same year I do not recall at the pres- 
ent time. 

Q. Do you not even know it was over 75 per cent? 

A. I presume it was. 

Q. Do you not know it was over 80 per cent? 

A. No, I do not, without making the calculation. If you 
will give me the figures, I will make the calculation in a mo- 
ment. I should not be surprised that it was. 

Q. Now, as to the state of Minnesota, do you not know 
that the State of Minnesota produced approximately 62 per 
cent, of the total production of the United States iu 1912? 

A. No, but it approximates what I believe would be the 
conditions. I have not looked at that report for some months 
or more. In fact, I have not read it very carefully at all this 
year. 

Q. The Lake Superior district was, in 1905, the most 
prominent iron producing district in the world, was it not? 

A. It was. 

Q. In 1901 it was the most prominent iron producing dis- 
trict in the world, was it not? 

Mb. Reed: By "prominent" do you mean largest? 

Mk. Colton : The largest producer, yes. 
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The Witness: It was a very important producer, but I 
cannot recall the relative figures. 
By Me. Colton: 

Q. It was by far the most Important producer in the 
United States, was it not? 

A. It has been for years. In the seventeen years that I 
collected data, my recollection is the production of the United 
States increased three-fold. 

Q. Mr. Birkinbine, from 1901 down to October 26, 1911, 
has not the Lake Superior district been the basis of the steel 
industry of this country? 

A. Certainly; but not the sole reliance. 

Q. The cheaper mining costs in the Mesabi range enabled 
the State of Minnesota to outstrip the State of Michigan, 
where the older ranges are for the most part located, did it 
not, Mr. Birkinbine? 

A. If you consider the mining costs alone, yes; but they 
are not the only factors entering into ore delivery. 

Q. Well, what other factors enabled the State of Minne- 
sota to outstrip the State of Michigan in the production of 
iron ore? 

A. Well, the factors that have enabled the State of Minne- 
sota to outstrip Michigan and other states in a life — in an 
interval of thirty years from the time it was not a producer 
of iron ore at all, have been, first, that so far as the Mesabi 
range, which has been the big factor in quantity, is concerned, 
the deposit is easily determined, lays practically, you might 
say, as a blanket, and has been exploited by steam shovel, so 
as to give you a large output; but the items, besides the 
cheaper mining, that enter into the cost of those ores, are 
the expense of getting rid of the over-burden, where it exists 
— I am speaking of mining now — taking the ore out — the 
transportation to points of consumption, which are distant in 
almost every case, and the royalties to be paid. In addition 
to that, there has been a drawback on account of the physi- 
cal condition of the ores. 

Q. A drawback on the Mesabi ore, which is represented 
in the price bearing a differential over old ranges from about 
25 cents in 1912 to 75 cents or more for other years? 
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A. Well, I do not recall the exact figures, but that dif- 
ferential exists, and your statement, I would think, is prac- 
tically correct. 

Q. It has varied for different years? 

.A Yes. 

Q. And on the whole, the differential has diminished be- 
tween the old ranges and the Mesabi, has it not ? 

A. It has. 

Q. Do you know as to what is the approximate quantity 
of ore averaging as high as 61 per cent, iron in the Lake Su- 
perior district? 

A. I do not recall it, no ; but I am certain the average of 
ihe ore from the Lake Superior district as shipped will not 
yield 61 per cent. , 

Q. You did not have in mind the question of a company's 
getting control of ore over and above 61 per cent., did you? 

A. Not at all. 

Q. You could not express an opinion as to whether it would 
be possible for a single company to get practical control of 
ore averaging over 61 per cent, in the Mesabi? 

A. I did not consider any 61 per cent. ore. Why should 
I, when the average ore used is only 52? 

Q. I did not ask you why you should. I asked you whether 
you did or not. 

A. I did not. 

Q. Did you have in mind a company's getting possession 
of ore over 58 per cent, in the Lake Superior district? 

A. I did not refer to the Lake Superior district. 

Q. I am now speaking of the Lake Superior district. You 
had the Lake Superior district in mind, did you not? 

A. Partly, yes. 

Q. You do not undertake to say that a company could 
not get control of nine-tenths of all the ore ranging over 58 
per cent, in the State of Minnesota, do you? 

A. You give me two negatives there. I do not know just 
how to answer. 

(By request, the stenographer repeated the question.) 

Q. You may make any explanation you like. I think the 
question is clear. 
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A. I did not make any statement of that kind. 
Q. Will you answer the question, please? 

Mr. Ebed: He has. He has answered exactly what you 
asked him. 

By Mb. Coi^ton: 

Q. Could you make any statement to that effect, based on 
knowledge ? 

A. Not without investigating the details of various min- 
ing propositions, I could not. 

Q. You are not sufliciently familiar with the Lake Superior 
district to give an opinion on that subject, are you! 

A. I am not at the present moment, to express an opin- 
ion on a specific grade of ore in a specific quantity. 

Q. What have you had to do with mining costs? 

A. I have had a good deal to do with miniag costs. 

Q. Have you had to do with the operation of any mines 
in the Lake Superior district? 

A. Not in the Lake Superior district, but in Pennsylvania ; 
brown hematite mines in the Cumberland Valley. 

Q. You have lived to see the State of Pennsylvania fall 
from one of the largest producers of iron ore to among the 
smaller, have you not? 

A. No, sir; I have lived to see the State of Pennsylvania 
remain nearly stationary, while the other States have gone 
far beyond it. 

Q. It has fallen relatively? 

A. Eelatively it is much below what it was. 

Q. Did it not start about first, and fall down to toward 
the bottom of the list of iron producing States? 

A. Pennsylvania was the iron producing State of the 
coimtry, and is to-day; but it was largely dependent in its 
earlier days on local ores, many of which are now lying dor- 
mant, and the ores from Minnesota and elsewhere are coming 
into the State furnaces. 

Mr. Colton : That is all. 

Mr. Eeed : I have no further questions, Mr. Birkinbine. 

(The witness was thereupon excused.) 
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Mb. Eeed : The Defendants offer in evidence the title page 
of Monograph 52 of the United States Geological Survey, en- 
titled "The Geology of the Lake Superior Region, by Charles 
Eichard Van Hise and Charles Kenneth Leith, Washington, 
Government Printing Office, 1911;" and offer also that part 
of said monograph which commences with the words "Ee- 
serves available for the future," on page 491 thereof, and 
ends with the words "the amounts available are larger" at 
the end of the first paragraph of the text on page 493, being 
the fourth line from the bottom of the page. 

Mr. Dickinson :This is objected to, first on the ground that 
it is only an excerpt of a portion of the subject dealing with 
reserve ore available in the Lake Superior region and leaves 
out the following portion, beginning on page 489, headed : 

' ' KESBEVES OF ORE AT PRESENT AVAILABLE. 
ESTIMATES. 

The authors have made no independent detailed estimates 
of Lake Superior iron-ore reserves for this monograph. They 
have, however, had access to the detailed estimates of the 
principal mining companies and to the records of the Minne- 
sota Tax Commission and are from their field study familiar 
with most of the large deposits or groups of deposits. The 
estimates here given represent their judgment as to the ap- 
proximate tonnage of ore now available, based on the above 
information. The variations in the independent estimates of 
mining companies and the difference of opinion as to how low 
a grade of ore in any given place is to be included in the avail- 
able ores give latitude for considerable variations in esti- 
mates. The authors can claim no finality for the figures pub- 
lished. They are what seem to them reasonable approxima- 
tions. 
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ESTIMATES OF THE AVAILABLE PEE-CAMBRIAN IRON ORE OF THE" 
LAKE SUPERIOR REGION : 

Long tons 

Marquette district 100,000,000 

Gogebic district 60,000,000 

Menominee and Crystal Falls districts 75,000,000 

Mesabi district _ 1,600,000,000 

Vermillion district , 30,000,000 

Cuyuna district 40,000,000 



1,905,000,000 

The reserve reported includes about 130,000,000 tons of 
washable ores from the western Mesabi, averaging 46 per 
cent, of iron (dry) of non-Bessemer character. Of the re- 
mainder of Mesabi ores, approximately 40 per cent, are Bes- 
semer. 

There is a further low-grade reserve in the Clinton ores 
of Wisconsin which may be of considerable magnitude. (See 
pp. 566-567.) 
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LIFE OF ORE RESERVES AT PRESENT AVAILABIjE. 

Figure 73, prepared by H. M. Roberts, shows tbe total pro- 
duction of ore from tbe Lake Superior region for 30 
years before 1907 and tbe rate of increase of pro- 
duction. To tbe close of 1910 20.5 per cent, of tbe 
known reserves bad been consumed. If tbe above estimates of 
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Figure 73. — Diagram showing relation between estimated ore reserves of the Ls 
Superior region and rate of production. The estimated reserve, 1,905,000,000 tons plus ( 
total amount of ore mined to the end of 1910, is represented as 100 per cent, on the verti 
line. For each year there is shown the percentage of this total which had been removed 
the end of that year. For example, 15.9 per cent, of the known ore was removed to 1 
close of 1907. For the last five years, 1905 to 1910, the curve is practically a straight li 
If this line is projected at a uniform slope, it indicates complete exhaustion of the kno 
reserves in 1960. Reasons are given in the text, however, for the belief that the date 
exhaustion will be later. 
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reserves at present available are even approximately correct 
and the rate of production remains the same as that in 1910, 
the life of the ore deposits as now estimated will be 45 years 
— that is, to 1956. If the rate of production increases in the 
future this time will obviously be shorter. As some increase 
in the rate of production seems likely in spite of the probable 
temporary recessions due to business depressions, if only high- 
grade ores are mined the exhaustion of the existing deposits, 
or, if not these, of the amount of high-grade ore equivalent to 
that now in sight, will probably occur earlier than this date. 
But even this conclusion must be modified by the fact that in 
proportion as the inadequate supply of high-grade ores be- 
comes depleted, there will be an increased use of lower-grade 
ores with the high-grade material, whose life will be thereby 
prolonged. This factor is regarded as so important as to 
render it probable that the use of the high-grade ores will be 
distributed through a much longer period than 45 years, just 
as there will be first growth white pine remaining uncut long 
after the date when all the white pine would be gone at the 
present rate of use. Also new discoveries of ore of present 
commercial grade are made yearly. Prior to 1911 the dis- 
coveries have kept well ahead of the shipments. The region is 
now so well known that there is little likelihood of discovering 
another Mesabi range. Though it is not impossible that in 
the next few years the reserves may be sufficiently increased 
by discovery to keep pace with the shipments, this is rather 
unlikely. Still less likely is it that the increase of reserves 
will keep pace with an acceleration of production. If, for in- 
stance, the increase of production for a year amounts to 2,000,- 
000 tons, and it is estimated that the present reserves will last 
20 years at the lower rate, it wiU be necessary in that year of 
increase to discover 40,000,000 tons of ore in order that the 
life of the reserves may not be lessened. ' ' 

Second, it is objected to on the ground that it is not Gov- 
ernment statistics, but a mere expression of the opinions of 
the authors, who state on page 489 of the same volume: "The 
authors have made no independent detailed estimates of Lake 
Superior iron ore reserves for this monograph, ' ' and who also 
state at page 30, in the introduction, as follows : 
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"Finally, mining, drilling, and various public and private 
surveys are so rapidly extending the knowledge of the geology 
of the region that it is practically impossible at the present 
time to write a monograph that will not require modification 
in some particulars almost before it comes from the press. 
Because of these facts this work shows inequalities and in- 
adequacies of treatment for different parts of the region and 
for different phases of the subject." 

(The portions of the volume referred to were thereupon 
marked "Defendants' Exhibit (Birkinbine) No. 116, October 
16, 1913," and wUl be found in the volume of exhibits.) 

Mb. Eeed : "We offer in evidence Defendants ' Exhibit 115, 
being the eighth annual report of the Sloss-Sheffield Steel 
& Iron Company for the fiscal year ending November 30, 1907. 

Mb. Dickinson : This is objected to on the ground that it 
is irrelevant, and on the further ground that it is simply a 
printed paper purporting to be a report, and which has not 
in any way been proven as authentic. 

(The paper referred to was thereupon marked "Defend- 
ants' Exhibit (Catlett) No. 115, October 16, 1913," and will 
be found in the volume of exhibits.) 

(Whereupon an adjournment was taken imtil tomorrow, 
Friday, October 17, 1913, at 10:30 o'clock a. m.) 



